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Manuscripts submitted for publication in the British Volume should be sent to the Editor, The Journal 
of Bone and Joint Surgery, 82 Portland Place, London, W. 1, England 


Instructions to Contributors to American Volume 


All articles are acknowledged as soon as received, and a reply is sent as to their disposition as soon as 
possible after that date. Since the manuscripts are read by members of the Board of Associate Editors and 
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Manuscripts 
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submitted, the author keeping a copy, as the original of an accepted article will not be returned. 
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publisher, and year of publication 
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Prints should be submitted either unmounted or mounted with rubber cement. Many illustrations have 
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All illustrations should be numbered, the top plainly indicated, and the author's name written on the 
back of each. 

If it is necessary to reproduce an illustration which has appeared elsewhere, full information should be 
given as to the previous publication, with a statement as to whether or not permission has been obtained to 


reproduce the illustration. 


Copyright 

Material appearing in The Journal is covered by copyright; but, as a general rule, no objection will be 
made to the reproduction in reputable medical journals of anything in these pages, provided that permission 
has first been obtained from The Journal and that proper acknowledgment is made. 


Original Articles 
Papers will be accepted only for exclusive publication in this Journal. The American Orthopaedic As- 
sociation does not officially endorse the opinions presented in the different papers published in this Journal. 
Articles and their illustrations become the property of The Journal. 
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Ref.: Rush, L. V., and Rush, H. L., “Longitudinal Pin Fixation in Colles’ Fracture of the Wrist.” 
The Southern Surgeon, Sept. 1949. 
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. to cover all your needs 
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anesthesia and analgesia. 
With Pontocaine you obtain 
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sustained anesthesia 
prolonged analgesia 
relative safety and 


convenience 


Surgeons and anesthesiologists who use Pontocaine 
for nerve block and infiltration analgesia know that 


you can stretch operating time to as much as five sustained anesthesia 


hours and postoperative analgesia to nine hours. 2 to 5 hour nerve block 
2 to 3 hour spinal 
prolonged analgesia 
5 to 9 hour pain relief -— 


Pontocaine’'s much longer duration of action 
allows you to complete a surgical procedure without 
fear that the anesthesia may wear off . . . without 
For 5 hour nerve block 

(surgical, diagnostic 
and therapeutic), 
towards recovery. for Infiltration and Continuous 

And it takes so little Pontocaine to do it . . . only Caudal Analgesia 
0.15 per cent solution, 
vials of 100 cc, 


apprehension that the postoperative analgesia won't 


be long enough to give your patient a good start 


0.1 to 0.2 per cent concentration . . . leaving you 
with a relatively wide margin of safety. 
For 2 to 3 hour spinal anesthesia 

® “Niphanoid’® 10 mg., 

15 mg. and 20 mg. 

PONTOCAINE per cent solution, 
ampuls of 2 cc. (20 mg.) 
HYDROCHLORIDE , 
Also available os 


0.5 and 2 per cent solutions 
New York 18, N. Y. * Windsor, Ont. for topical application. 


Winthrop-Stearns Inc. 
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For the local treatment of individual 
joints in rhenmatoid or osteoarthritis— 


Intra-articular Injection of 
Saline Suspension of 


ACETATE 
(HYDROCORTISONE ACETATE, MERCK) 


Brown, e7 al.,l administered 3,487 intra-articular injections of 
HypROCORTONE Acetate to 480 patients with rheumatoid or 
osteoarthritis. In some of these patients, HYDROCORTONE Was 
used in addition to other therapeutic measures and proved an 
excellent adjunct. Improvement was observed in 87 per cent. 
Local relief was obtained promptly, without systemic effects. 


Literature on Request 


1. Brown, E. M., Frain, J. B., Udell, L., and Hollander, J. L.: Paper 
presented at Annual Meeting, American Rheumatism Associa- 
tion, Chicago, Hl, June 6, 1952. 


is the registered MERCK & Co Inc 
‘ 


trade-mark of Merck & Co., Ine. 


for its brand of hydrocortisone. This 
substance was first made available \¥ Manufacturing Chemists 


to the world through Merck research \ 
and production, RAHWAY, NEW JERSEY 
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nd Rehabilitation 
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everywhere. After your test, if you 
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Many leading ortho- 
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your Steraject syringe, 
be sure to see your 
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Unbreakable syringe for use with various 
dosage forms of penicillin, streptomycin 
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sterile foil-wrapped needles. 


Steraject Penicillin G Procaine Crystalline 
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Davis & Geck’s Melmac Orthopedic Composition is a 
melamine resin,+ a new powder with catalyst which 
doctors add to the water in which they wet plaster banda 
With Melmac Orthopedic Composition, doctors need only 
half the usual number of plaster of Paris bandages. 
Melmac has been proven by extensive clinical trials. 


Cast A—ordinary plaster of Paris Cast B, t laster fortified with Melmac, is 


half thic of cast A and weighs less 


great advantages of casts made with Orthopedic Comoas:tan 


1, Four times the early strength and over twice the dry 
strength of ordinary plaster of Paris casts. 
2. Lighter, thinner and stronger casts 
provide added comfort and support. 
3. Water and urine resistant. Does not disintegrate 
even after several days soaking. 
4, Permits better x-ray penetration due to thinness of cast. 
§, Economical — 50% fewer bandages or less needed; 
saves the doctor time. 
§. Conveniently packaged to permit using as much or as little 
as is needed for a given case, avoiding waste. 
Supplied: In cartons of 3.65 Ib. containing six cans of 9.74 oz. (276 Gm.) each; 
available through surgical supply dealers handling D & G products. 


57 Willoughby Street, 


‘ 
AGE Brooklyn 1, N.Y. 
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elastic 
let you control 


the pressure 


When you accelerate your automobile, you tap 
its reserve power. The more power, the smooth- 
er the acceleration. The same with elastic 
bandages. Reserve elastic power means 
smoother control—even at mil pressures. 

That's why it’s so easy to control pressure 
with Tensor. Tensor, as the photo shows, is 
twice as elastic as old-style bandage—stretches 
farther and snaps back a// the way. And no 
wonder—Tensor is woven with live rubber 
threads—not just cotton. 

With Tensor you apply /ow pressure as easily 


as higher pressure. 
You get wniform pressure over all bandaged ee A TENSOR 
There’s less danger of hyperconstriction of Be aa elastic 
blood vessels—more comfort, more mobility 6 
for the patient. 
And you don’t have to adjust Tensor as 
swelling goes up or down—it adjusts itself. 
You, doctor, not the bandage, control the 
pressure—when it’s Tensor. 


ELASTIC BANDAGE 


Woven with live rubber threads 


| (BAUER & BLACK) 


Division of The Kendall Co 
309 West Jackson Blvd., Chicago 6, Ill. 
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TABL OWER 


ALL Pric rice Range, 


No. 1700 Series—For years the 
established leader—provides best 
and most complete facilities for any 
part of the body, including prone, 
lateral and perineal positioning— 
designed by Dr. Roger Anderson to 
incorporate all the sound basic prin- 
ciples of modern orthopedic surgery. 


No. 1700 


No. 1300 Series—Full range hydraulic lift, 
foot operated—true and reverse Trendelenberg 
—designed for hip surgery—manipulations <p 


both upper and lower extremities, spine and neck, 
all about anatomical centers—all x-ray, cast and 
operative procedures. All three tables include 
built-in grounding facilities. 


N>. 1300 


No. 800 Series—True and reverse 
Trendelenberg—standard operating 
height—provides for spine and hip 
work—lower extremity facilities for 
abduction, extension, rotation and 
screw-traction about anatomical 
centers—accessibility for cast, x-ray 
and operative procedures. 


New descriptive literature available on each of these tables 


the TOWER COMPANY, Inc. 


SEATTLE, WASHINGTON GENEVA, ILLINOIS 
P.O. BOX 318; (Near Chicago) 
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CO-AXIAL SOCKET REAMING 


Accurate Placement—Concentric Articulation — Perfect Fit 


FOR THE PROBLEM ACETABULUM AS WELL AS THE AVERAGE CASE 


A. Typical problem situation. Here 


conventional socket reaming would be } 


very difficult and poorly controlled. 


\ / ( 
( \ B. The drill-tipped shank, chosen to UU. 
i \ | give positive control, is passed through Pe \\ \ 
guide hole in femur, through unique d\\ 
oS reamer cutting head and into selected “~~~ \ \\ 
/ point in the acetabulum. Note how drill 
/ tipped shank prevents reamer from 


sliding along sloping acetabular shelf. 


C. After socket rearmner is well seated 


; J in newly formed socket, the drill-tipped 
shank is removed and the blunt-end } 
( ) AN shank inserted. The reaming is now com- ( Tia 
\ \ > 


pleted, easily, safely, and smoothly. 


) / D. Final restitution of joint. Note how \ 
( | é \ 


| strong existing acetabulum is utilized to 


\ | 
| | form a supporting shelf. Roger Anderson \ \ 
, Femoral Head fits perfectly and con- 
f centric articulation has been achieved 


in even this problem situation. 


The AVERAGE case is quickly and smoothly reamed as shown below by using 
the blunt-end shaft. Wide range of reamer sizes, as well as assurance of 
absolutely accurate co-axial articulation, insure a perfect fit for femoral head. 


\; 
| 


| 


Write for technics of Roger Anderson and Ivan Loughien. 


the TOWER COMPANY, Inc. 


SEATTLE, WASHINGTON Oat GENEVA, ILLINOIS 
P.O. BOX 3181 (Near Chicago) 
LAnder 4780 Geneva 836 
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IN SIX DESIGNS... 
STRONG...INERT... 


Orthopedic Surgeons, who have for years been seek- 
ing practical, ready-made hip prostheses to replace the 
femoral head and neck, will find in the six Vitallium 
hips illustrated here clinically proven prostheses which 
will help to meet their urgent needs. 

Aseptic necrosis, osteoarthritis, ankylosis, ununited 
fractures, fresh fractures in elderly patients, derange- 
ment of the hip joint, and congenital complications are 
some of the indications for the use of a hip prosthesis. 

The Vitallium hips offer a variety in design which 
permits the selection of the type of appliance best 
suited to the patient’s requirements. 


@ MOORE TYPE (Self-Locking) HIP 


This prosthesis closely approximates the anatomical aspects 
of the upper femur. A substantial collar and intramedullary 
stem transmit the main stresses to the femoral neck and shaft. 
The trochanteric portion is made thin and wide to prevent 
rotation. It is available in four head diameters. A special Rasp 
is used to prepare the cavity. 


© McBRIDE TYPE (Door Knob) HIP 


A strong and stable appliance with a threaded intramedullary 
shank to provide wide distribution of weight bearing stresses. 
The appliance is screwed into place by rotating it back and 
forth so the self-tapoing threads cut their way to a firm seating 
position. A thread-cutting tap is available to prepare the bone. 
The greater trochanter is re-positioned over the hook and se- 
cured with a bone screw. Two head sizes. 


@ F. R. THOMPSON TYPE HIP 


The oval shoulder and stem transmit weight bearing stresses 
to the femoral neck and shaft. Available in a right and a left 
hip style to provide normal anteversion and also in a straight 
style. There are two head diameters in each of the head styles. 
A Rasp is available to facilitate preparation of the medullary 
cavity for close adaptation. 


Limitation of space does not permit full description of the salient 


features of each prosthesis. Write for more detailed information, 
including size data and suggested operating techniques. 
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HIP PROSTHESES 


... CLINICALLY PROVEN 
... AND LONG WEARING 


All of these prostheses are a result of careful thought, 
trial and study on the part of the initiating surgeon. 
All have been implanted successfully in a number of 
patients, and their use is recommended in properly 
selected cases. They are strong, well-designed and 
will wear indefinitely. The head portions are smoothly 
polished and (except F) are hollow for lightness. 

The suitability of Vitallium appliances for perma- 
nent implantation has been proven incontrovertably 
through 15 years of use. It is the full confidence in 
Vitallium surgical appliances—in their strength, 
inertness, and absence of unfavorable tissue reaction 
—that has stimulated the demand and the design 
for these Vitallium hip prostheses. 


© MODIFIED JUDET TYPE HIP 

A popular strong one-piece appliance. The recessed under- 
part of the head seats firmly over the pre-shaped stump of the 
femoral neck. This takes the main weight-bearing strain. The 
stem penetrates the lateral cortex of the femur, provides 
stability and prevents rotation. Available in two head dia- 
meters and seven nail lengths in each. 


@ J. E. M. THOMSON TYPE (Light Bulb) HIP 


The round head tapers into an oval cone-like neck and then 
into a three-flanged nail stem. The neck follows the shape of the 
inner cortical aspect of the neck of the femur and rests on it. 
The oval neck and the three-flanged stem help provide stabil- 
ity and prevent rotation. One head diameter and stem length. 


@ LIPPMANN TYPE HIP 


A rigid, well-balanced intramedullary prosthesis, with broad 


distribution of weight bearing stresses. It is assembled in the ORDER THROUGH YOUR 
patient's femur during operation. The head portion is free to 

rotate on the pivot rod. Muscle pull and weight bearing pre- SURGICAL DEALER 
vent dislocation of the head. Two head styles are available in 
the same diameter. One provides a shorter head-neck length. 


AUSTENAL 


224 EAST 39th STREET + NEW YORK 16,N.Y.: 
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acmeki 


SOLUTION TO OFT-EXPRESSED PROBLEM OF 
ORTHOPEDIC SURGEONS « OPERATING ROOM PERSONNEL 


BONE PLATE TRAY: Holds 6 eo., | 
Slotted Plates, (Acme No. 111). A 


TROUGH: For miscellaneous, small in- 
struments such as and 
Metacarpal Plates. 

DRILL POINTS: 6 ea. Size 35 (4”). 1 ea. 


Size 35 (6”). 2 ea. Size 26 (4”). Teo. 
Size 26 (6’’). Size marker opp. each point. 


Depth Gauge 314 


ten j SCREW RACK: 
Hand Drill #123 size and type 
= range of screws. 
Drill Guide #117-A & é STANDARD: 15 
sizes, | doz. ea. 
rill Guide #116-A (Cruciate Head, 
Acme No. 101). 
si METACARPAL: 11 sizes, 1 doz. or 
more ea. (Acme No. 104). : 
ULNA: 11 sizes, 1 doz. or more ea. 


nding trons #£130 al No. 103). 


SPACE FOR ALLIED INSTRUMENTS: 
With front of kit closed, all instru- 
ments shown fit easily into front 
section with extra space for instru- 
ments of surgeon's choice. 


SHIELD IN PLACE TO PROTECT SCREWS 


acmekit provides complete enclosure of instruments and offers ease of 


handling, simplification of sterilization problem, instant access, inventory = 
check ata glance, rapid set-up .... facilitates transporting instruments ,° 
from place to place. 
Screws can be loaded easier and faster and screw rack design features a Oy 
simplified method of screw removal me 


acmekit is perforated throughout for sterilization as a unit. Small size 
(12"L. X X fits smallest autoclave. 

Stainless steel construction throughout. All contents secured when aemekit 
is closed, preventing damage to instruments. aemekif may be handled 
freely and placed in autoclave in any desired position without disturbing HANDLE AND SNAP-LOCK. 
arrangement of instruments. PERFORATIONS FOR AUTOCLAVING 


Complete container only. Without instru PRICE $450 
ments, plates or screws. Cat. No. 150 


engineering company, inc. 


AVAILABLE DIRECT ONLY FROM: 


P. O. BOX 2279 e GREENSBORO e NORTH CAROLINA 


Orders totaling $25.00 or more (asst'd equipment) shipped prepaid. Complete catalog available. 
IS 
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Thin. medium or thick, there is a thickness shim to 
give you a choice of 14 variations, from .008" to .031", 


Graft Thickness 


Accurately Controlled with the 
REESE DERMATOME 


The use of shims in industry has long been standard practice for the accurate 
control of thickness. This simple, fool-proof device applied to the REESE 
DERMATOME provides you with absolute accuracy of graft thickness control. 
Simply slide the shim of choice into the blade carrying yoke, followed by the 
cutting blade. Tighten blade clamp bar . . . that’s all! 

Another outstanding feature of the REESE DERMATOME is the Reese 
Dermatape technique, which so greatly simplifies the mechanics of skin graft 
transplanting. In brief, the Reese Dermatape technique . . . 

1. Permits the cutting of multiple drums of skin without loss of operating time. 
2. Facilitates handling of the graft after excision. 

3. Simplifies transplanting graft to the lesion. 

4. Eliminates suturing in many cases. 

5. Assures a higher percentage of successful “take.” 


6. Conserves valuable operating time, and reduces hospitalization. 


Ask your dealer for full details 
Mfg. by BARD-PARKER COMPANY, INC., Agent 


Danbury, Connecticut 
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{ PELVIC ANCHOR SACRAL 


... for unilateral traction 


Castle introduces positive anchorage of the pelvis in 


orthopedic and traumatic surgical procedures. The Unit is adapt- 


able to any major fracture table for use with child or adult patient 


REST 


to stabilize the pelvis in a centered position on the table. \ ,—" | 
AS ILLUSTRATED IN THE DIAGRAM, the Unilateral POI re 
Traction Te hnique provides that when traction is applied to * \ & \| 
counte! pressure ts exerted at the ischium at ““¢ and on the ilium \ (<) I 
‘ 
at The combined counter-pressure at these two points of the 
innominate bone equals applied traction at “A”. Tilting or pivot- 1! | 
ing of the pelvis is completely avoided—and of course, counter- ' \ i 
traction on the opposite limb with all its attendant problems, is : H | 
eliminated. 
WRITE TODAY for complete information Z \ | 
\ 
1221 University Ave. 


Rochester 7, N. Y. 


*Hall, Custis, et al. Jour. International 


College of Surg.; pp 30-33, January 1952. 
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CAST CUTTER 


Here is the efficient and speedy cutter for cut- 
ting a window, bivalving, or removing a com- 
plete cast. Maximum convenience and safety 
is assured because the Stryker Cast Cutter 
cuts plaster by the unique principle of high 
speed oscillation. No depth-gauges are re 
quired, You save precious minutes, and spare 
the patient needless pain and discomfort. In 
quire today about these time-saving features 


WALKING HEELS 


The rounded, rocker action of heel simplifies 
walking for the patient. Heels are light 
weight, easy to apply, easy to mold, and so 
inexpensive they may be discarded with the 
cast. Exclusive keystone wedge shaped design 
locks the Stryker heel in the plaster. Will not 
loosen or push through the cast. Child size 
heel aids the infant in balance and prevents 


marring of floors. 


Write Dept. B for complete information 
ORTHOPEDIC FRAME COMPANY 


Kalamazoo Michigan 
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scientific, comfortable 
lumbosacral support 


Camp lumbosacral supports for men pro- 
3 vide extension over the lumbar region 
. . « and the proper amount of support at 
the proper points. They're economically 
priced . . . immediately available. Their 
comfort encourages patient cooperation in 


their use. 


Medial snap button front closure 
P PLUS three hook and eye safety 
atches for easy, positive closing 


_atriple side adjustment . lets 
you concentrate the support in 
the proper place in the proper 


amount 


Two stainless steel stays inserted 
in garment with two additional 
cosings for insertion of extra 
stainless steel stays for additional 
reintorcement when necessary 


S. H. CAMP and COMPANY, JACKSON, MICHIGAN 


World's Largest Manufacturers of Scientific Supports 


OFFICES AT: 200 Madison Ave., New York; Merchandise Mart, Chicago 
FACTORIES: Windsor, Ontario; London, England 
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XYLOCAINE 
“YOROcHLORIOE ? 


of 


PREFERRED local anesthesia 


Xylocaine® Hydrochloride (Astra) 

merits special consideration by the busy 

anesthesiologist and surgeon. Profound 

in depth and extensive in spread, its 
well-tolerated effect is more significantly 
measured by the time saved through its 
solution without Epinephrine remarkably fast action, by which so 
plied with Epinephrine is converted to productive “working 
pensed in 50ce. and 20ec. time . 


multiple dose viale, packed 
or Sx20ec. to a carton. 

XYLOCAINE’ HCL 
S Pronounced Xi lo'cain 


(Brand of lidocaine *HCL) 
AN AQUEOUS SOLUTION 


A 4th dimensional approach 
to preferred local anesthesia 


Bibliography available on request 


AS'TIRA PHARMACEUTICAL PRODUCTS, INC. 
WORCESTER, MASS. U.S.A. 


"U.S. Patent No, 2,441,498 
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There is a BIG DIFFERENCE 


between steel braces and 


UNITED STATES solid 


ALUMINUM BRACES 


Aluminum braces compare with the strength 
of steel braces and plus added light-weight 
quality make them ideal for permanent 
wearers, 
United States braces are manutactured 
from solid aluminum 24 8. T. bar stock. 
Bulted finish eliminates plating time Part No. 118 
and costs, thereby speeding up deliv- 
ery and service to your patients. 


aluminum ball-bearing 


DROP-LOCK BRACE 


Part No. 118 

Ve x %” bar size—24 S. T. aluminum 

Part No. 133 

x bar size—24 S. T. aluminum 
Part No. 153 


Ve x %” bar size—24 S. T. aluminum 


aluminum new style r 
FRENCH LOCK BRACE 


Part No. 160 
Ve x %” bar size—24 S. T. aluminum 
Part No. 161 
Ve x %” bar size—24 S. T. aluminum 


QUALITY | Specify and use 
aluminum braces 
manufactured by 


UNITED STATES COMPANY 


MANUFACTURERS of ALUMINUM and STEEL BRACE and ARTIFICIAL LIMB PARTS 
3453 Glendale Boulevard, Los Angeles 39, Calif. 
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YIICO 


Non-Metallic 
Muscle-Building 
Arch Cushions 


SMe 


Posture Plates 


WHEN 
EXACTNESS 

VITAL 


Hawaven unusual your preserip- 
tion for orthopaedic appliances may be 
can depend on skilled KLEIS- 
TONE technicians to meet your require- 


ments with absolute exactness. 


Ly and “Ashley” appliances 
for correction, relief. and control of 
growth are custom-made from your speci- 
fications or casts ino our own modern 
laboratory. Record Charts with special 
sensitized paper for actual foot im- 


pressions are also provided, without charge. 


Write now for helpful tHustrated catalogs 


KLEISTONE RUBBER COMPANY, Inc. 
Established 1919 
Warren, Rhode Island, U. S. A. 
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No. 250T Sizes 1%", 1%", 2”, 2%", 2%" 
No. 250H @ Interchangeable Handle. . 
No. 250ST © Set of 5 sizes, Handle 


All Types of Prostheses in Vitallium, Ac-ylic, and Nylon Carried in Stock. Delivery atonce. 


FERCIOT NECK REAMER FERCIOT NECK FACER 


STAINLESS 


No. 250TR.... No. 250TF 


CAMPBELL-BOYD PNEUMATIC TOURNIQUET JEWETT NAIL — Stainiess SMO One-Piece Forged 


No. 381N 

Nai! Lengths: 2%", 3, 3%", 32" 3%", 
5". 

Plate Lengths. 4”, 


No. 310 ® Large size for leg; gauge and pump... . $35.00 
No. 311 © Medium size tor arm; gauge and pump.. 35.00 , 
No. 311C © Small size for small arms; gauge and Write for 


No. Infantsize. ....... Our Complete Catalog of 
Set of 4 sizes complete........ Ss Orthopaedic Instruments 


RICHARDS MANUFACTURING COMPANY 


756-8 Madison Avenue ° Phone 8-2566 ° Memphis 7, Tennessee 
THE COMPLETE ORTHOPAEDIC SUPPLY DEPOT 
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THE NEW HANSEN-STREET 
INTRAMEDULLARY NAIL FOR THE FEMUR 


SMO STAINLESS STEEL 


Lengths: 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48. 50. 52 Cms. Threaded on both ends if desired. . $10.00 
Diameters: 11 mm. * 8 mm. for 95% of cases, 9 mm. * 7 mm. for smaller cases. 


This nail, with the new pointed and threaded head, is just what has been desired for the Simplest, 
Easiest and Fastest insertion of intramedullary nails. Insertion by retrograde is now accom- 
plished with no difficulty, in that you are using the nail as its own guide, coming thru the trochan- 
ter with no shattering effect, merely by using your regular mallet of bronze or aluminum. After it 
has come thru the trochanter, an incision is made and the New Extractor-Driver is screwed 
on the head of the nail. Using the handle as holder for support, the nail is then driven back into 
the distal fragment, after approximation. Rotation is not possible with this type of nail. 


In extracting the nail, the incision is re-opened and the extractor-driver is screwed on the head of 
the nail and the previous procedure is reversed, in that it is driven out with your mallet, exerting 
the pressure on the other handle. 


There is no need for further instruments to do a perfect, easy, and fast operation. 


. N-101 fits all nails 

. 1018S Short Driver 8” 

. 1OIR-10 Reamer for |] mm. nail 

. 1OIR-8 Reamer for 9 mm. nail 

. LOLB-LL Stryker Broach for LL * 8mm. Nails 
io. LOLB-9 Stryker Broach for 9 * 7 mm. Nails 


Kuntscher Nails for Tibia, Ulna, Radius and Humerus available for delivery immediately also. 


RICHARDS MANUFACTURING COMPANY 


756-8 Madison Avenue ° Phone 8-2566 ° Memphis 7, Tennessee 
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The Richards DIAMOND Intramedullary Nails 


18-12 smo Stainless (type 316) 


For 


TIBIA 
HUMERUS No Rotation 
RADIUS 

ULNA Of 
PHALANGES Fragments 
FEMUR 


Fractures of 


TIBIA Lower Third of Femur Complete Set $54.00 
SET +1 Each set consists of 9 Lengths 


No. 204 8", 834", 9/", 101g", 11", 1194", 13/4", 14" 
Diameters: 4mm x 6mm Each Pin $ 6.00 


HUMERUS (Same as set +! except 2 diameters) Complete Set $54.00 
SET +2 Each set consists of 9 Lengths 


No. 205 844", 91/2", 10/4", 12/2", 13%", 14" 
Diameters: 4mm x 6mm, 3mm x 5mm Each Pin $ 6.00 


RADIUS & (Neck of Humerus, condyles of Tibia, 
ULNA Humerus and Femur) Complete Set $52.00 


SET +3 Each set consists of 13 Lengths 
No 206 4°, 5", 51/2", 6", 7", 71/2", 8", B14", 9", Wa", 10" 
A Diameters: 3mm x 5mm, 2mm x 3mm Each Pin $ 4.00 


Phalanges Clavicle, Jaw, Metacarpals, Condyles Complete Set $26.00 
SET +4  ~— Each set consists of 13 Lengths 
No. 2071. 1%4". 2". 2a", 2%", 3", 3%", 4" 
Diameter: 2mm x 3mm Each Pin 2.00 
FEMUR (For inserting below trochanter) Complete Set $67.50 
Each set consists of 9 Lengths 


11, 11%", 13/4", 14", 1494", 17" 
Diameter: 7mm x 9mm : Each Pin $ 7.50 


Every Orthopedist and General Surgeon has found to his own satisfaction that a 
diamond shaped pin will not permit fragmental rotation as the round pins cannot 
revent. Therefore, here is what you have been wanting for a long time. They have 
“a proven over the years since World War Il. 


Check with yourself all the above advantages in each phase of your fracture work. 


Without doubt you will start using these as soon as possible, to your own and your 
patients complete satisfaction. 


Manufactured Exclusively By 


RICHARDS MANUFACTURING COMPANY 


The Complete Orthopedic Supply House 


756 MADISON AVE. PHONE 8-2566 
MEMPHIS 7, TENN. 


COPYRIGHT RIGHTS RESERVEO—RICHARDS MANUFACTURING COMPANY 
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enhance 
anabolism... 


CYCLOPENTYLPROPIONATE 


ce. contains: 


Pestosterone Cye lopents lpropionate 
Omg. or 100 meg. 
Chlorobutanol 


mg. 
Cottonseed Oil 


mg. perce. available in LO ce. vials 


100 my. per ee, available in Lee. and 
10 ce. vials 


The Upjohn Companys. Kalamaroo, Michigan 
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Artificial Arms 
Return Wearer 
to Normal Life 


Dwicut McGEE of Lan- 


caster, Ohio, wearing two Hanger Arms, can write, shave, use 


a knife and fork, drive an automobile, and says he can do 


about anything an ordinary person can do. Hanger Prostheses 


are custom-made to fit the wearer’s stump and his particular 


daily needs, and are carefully fitted by experienced Hanger 


fitters. Arms can be furnished with cosmetic or mechanical 


hand and hook. 


ATLANTA 1, GA 
BALTIMORE 1, MD 
BIRMINGHAM 1, ALA 
BOSTON 16, MASS 
CHARLESTON 2, W. VA 
CHARLOTTE 2, N. C. 
CHATTANOOGA, TENN 
CHICAGO 5, ILL 
CINCINNAT! 2, OHIO 
COLUMBIA 5, 5. C 
COLUMBUS 8, OHIO 
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DALLAS 1, TEXAS 
INDIANAPOLIS 2, IND 
JACKSONVILLE, FLA 
KNOXVILLE, TENN 
MEMPHIS, TENN 
MIAMI 37, FLA 
MOBILE, ALA. 
MONTGOMERY, ALA 
NASHVILLE, TENN. 
NEW ORLEANS 19, LA 
NEW YORK 11, N.Y 
OKLAHOMA CITY 3, OKLA 
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PHILADELPHIA 7, PA. 
PITTSBURGH 30, PA 
RALEIGH, N.C 
RICHMOND 19, VA 
ROANOKE 12, VA 
ST. LOUIS 3, MO. 
SHREVEPORT, LA. 
TAMPA 2, FLA 
TOLEDO, OHIO 
WASHINGTON 13, D.C 
WILKES-BARRE, PA. 
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Stays where. applied, olds itself to 
the body - its stretch’ and ity 


EATER “COME 
— offers patient comfort ‘and reduc- 
tion of mechanical skin irritation. 
Encourages natural mend 
sue growth 


1” contains 1 2cu to the roll 
contains cuts to the roll 
3” contains 4 cuts to the roll 
4” fontaine 3 cuts to the roll 


» 


5-YARD LENGTH 
STRETCHED 


ald 
New E-L-A-S-T-I-C Tape made with a w 
stic backcloth and a surgical adhesi 
= | 
Ne tion with the 
sad 


Hip reconstruction Sets 


Lorenzo Screw with 
Subtrochanteric Plate 


Screw fastens securely into the femoral 
head. Plate secures to femur. Illustration 
shows reduction using half thread screw 


with plate. 


Write for complete information and 
FRACTURE CATALOG. 


Set consists of femoral head, bolt and sub- 
trochanteric plate. Illustration shows reduc- 
tion with femoral head in position. 

Countersink, reamer, wrench, femoral head 
manipulator, screw sterilizing rack avail- 
able. Ask too about our one piece Jewett 


nail and plate. 


WARSAW, INDIANA 


MANUFACTURING CO., INC. pas 


= 
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KARMAC 


PLASTER CASTS THAT ARE HARD, LIGHTWEIGHT, 
ECONOMICAL AND EASILY APPLIED 


KARMAC 


paris bandages and splints have 
been used exclusively for the 
past decade by surgeons who 
like the creamy smoothness and 
hard setting qualities of this spe- 
cial made product. And, it ac- 


tually costs less. 


All Karmac bandages and 
splints are made entirely by 
hand...they contain no chemi- 
cal or foreign ingredient to 
weaken the hard setting quali- 
ties of this finest of surgical 


plaster of paris. 


If your dealer cannot supply you with 


Karmac, send in your order direct 


ah 


Karmac splints are made in 5 ply and 
6 ply thicknesses. They come ready to 
Pass through water and apply. 


Available in both fast-setting and slow- 
setting time. All sizes from 2” to 8” widths. 
Splints are 3’’x 15” —5 ply, 4” x 15”—5 
ply, and 5” x 30” — 6 ply. 


For an especially hard, lightweight cast 
that requires fewer bandages, order KAR- 
MAC plaster of paris bandages and splints. 


Che KARMAC Company 


P. O. Box 2041 , Dallas, Texas 
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ORTHOPED! 


The Improved 
NEUFELD NAIL 


The improved angle 

design and finer, 

stronger metals pro- 

vide over 20% increase 

in strength by actual 

test. The original Neu- 

feld Nails have proven 

satisfactory in thousands of applications. Now, the “Ad. 
vanced Design” gives added strength and security. For al! 
internal fixations of the trochanteric area — Specify Neufeld: 


“Tipe! 


FOR THE BEST RE 
SULT! NEVER |; 
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head f the Femur 
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EASILY APPLIED MOIST HEAT 


IN PRACTICALLY ALL OF YOUR THERAPY 
PROBLEMS THERE IS A PLACE FOR THE 


TRAUMATIC 
ARTHRITIC 
MYOFIBROSITIC 
NEURO-MUSCULAR 
REHABILITATION 


The Hydrocollator Steam Pack is a fab- EFFECTIVE; 

ric envelope containing a special heat ® Positive and prolonged hyper- 
retaining gel filler. When immersed emia. 

and heated in water it becomes an ef- 
ficient hot moist compress. It requires 
no wringing. There is no dripping. 
Simply wrap it in a turkish towel and 
apply to the area to be treated. Each 
application will give EFFECTIVE MOIST 
HEAT FOR AT LEAST 30 MINUTES. 


© Relief of spasm and pain. 


® Preparation for rehabilitative ex- 
ercise and therapy. 


CLINICALLY TESTED AND PROVED: 
® The steam pack is accepted by 


These packs can be used over and over. 

When you prescribe supplementary 
thermotherapy in the home, the Steam 
Pack can be heated in hot water in any 


the Council on Physical Medicine 
and Rehabilitation (AMA). 


® The master heating units are UL 


Approved. 


* In use in leading hospitals and 
treatment centers. 


convenient vessel. For hospital or clinic 
the HYDROCOLLATOR Master Unit 
shown at lower right automatically 
maintains a supply of heated packs 
ready for immediate use. 


SPECIFICATIONS, PRICES AND USER LIST ON REQUEST 
MANUFACTURED EXCLUSIVELY BY 


CHATTANOOGA PHARMACAL CO. 
CHATTANOOGA, TENNESSEE 


HYDROCOLLATOR 


This Master Heating Unit automatically maintains a constant sup- 
ply of ready-to-use HYDROCOLLATOR Steam Packs. Temperature 
is thermostatically controlled. The heated pack is easily taken to 
the patient; thus you can treat several patients at the same time 
from the one unit. No need to transport patients to the heat 
source. No plumbing connections. Simply plug into your electrical 
outlet. Sturdy, handsome stainless steel construction. 
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especially developed for ear 


by 


Lumbo-sacral support incorporating traction and 
two-semi rigid steels. Three pull straps control 
traction; upper straps control lumbar region sup- 
port, lower strap (attached to uplift panels in 
front) controls traction through trochanter area, 
increases lower abdominal support. 


The complete line of TRUFORM Anatomical Supports in- 
cludes a wide selection of lumbo-sacral garments. TRUFORM Lumbo- 
Sacral Supports are designed, under professional supervision, for a variety 
of conditions generally characterized by low back pain. Such TRUFORM 
supports are generally used for mild lordosis or spondylolisthesis and all 
provide effective fixation of the lower spine, varying in degree according 
to the depth of the garment 


These and other TRUFORM supports are available to your 
patients only through sargzcal or prosthetic supply houses or orthopedic dealers. 
Thus your patient is assured of professionally correct fitting by a trained 
technician 


\ 
men 


For descriptions and illustrations of the complete TRUFORM line 
write for the TRUFORM Red Book, the profusely illustrated catalog 


which will serve as a valuable reference. 


TAUFOR anatomical supports 


3960 Rosslyn Drive, Cincinnati 9, 
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Bone 
Pin Cutter 


This new, streamlined Bone Pin Cutter 


adequately serves the needs 


of modern bone fixation—cuts all 


standard pins, nails or wire with 


unusual ease, safety and efficiency. 


Shaped for easy insertion and 


CAT. No, 250-145 


manipulation in open wounds — 


chrome-plated to resist corrosion — 


this Sklar instrument is 15” in length, 


Sklar Specialties in 
Stainless Steel Developed 
for the Orthopedic Surgeon 


and of long-handled construction 


for extra-strong leverage. 
Priced at $18 each. Available 


through surgical supply houses. 


Colciough Laminectomy Rongeur 


| 
Hibbs Chisels, Gouges 
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and Osteotomes 


Meyerding Aluminum Mallet, 
Improved Model 


Meyerding Bone Skids 
Meyerding Chisels, 
Facet Eroders, 
Gouges and Osteotomes 
Meyerding Finger Retractors 
Meyerding Hip and Shoulder 
Bone Skid 
Meyerding Laminectomy 
Retractor 
Meyerding Self Retaining 
Retractors, True-Grip 
Ratchets 
Michele Trephines \ 

Putti Arthroplastic Gouges 


Sheldon Hemilamiectom’ J, SKLAR MANUFACTURING COMPANY 


Literature upon request. 38-04 Woodside Avenue, Long Island City 4, N. Y. 


CAUTION -~ if the name Sklar 
is not stamped on 

the instrument it is not a 
genuine Sklar product. 
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as far as you 
e feel that unless you 
are already aware of it, vou will find that an AMSTERDAM APPLIANCE 
is far above the average in wearing quality as well as all the other 


qualities that have made the name a famous br ud in the orthopaedie 


Mail Order Dept. and Fitting Rooms at 
150 East S3rd Street « New York 22, N. Y. 


Other Fitting Rooms at 
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274 S. 20th Street, F'.iiadelphia 3, Pa 
580 E. Genesee Street, Syracuse 2, N. Y 
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3S 


miswering wivertisements, Please mention The Journal of Bone and Joint Surgery 


a 
E 
8 
is in 
field. 
4 
a 
Po) 
2 
a 
2 


nnouncing| 


A NEW DESIGN by the late J. G. Collison 
of the SmitH-Perersen Nail which cuts the 
cells in the femoral head and allows immediate 


and accurate insertion. 


*\ For 
| YOUR PROTECTION 
Two “C's” (Collison Cruciate) 


are st imped on our bone screws.* 


All of our other products are 
marked “COLLISON.” 


“SURGICALLY KLEAN” 


COLLISON SURGICAL PRODUCTS 


SOLE MANUFACTURER 
THE SURGICAL ENGINEERING CO., INC. 
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Now-an American 
plaster bandage 


that equals the 


worlds finest 
costs less 


New OSTIC has the creamy “feel” 
and workability you expect only 
in the higher-priced bandages 


New Ostic ‘Code 23) has been developed to give 
you that superior “feel” as you work it in your 
hands—bur without sacrifice of fast wet-out, Cast 
strength and proper setting qualities 

The new Ostic Plaster Bandage goes on 
smoothly, feels like moist velvet in your hands, 
sculptures effortlessly and packs solidly—with no 
sensation of grittiness. A real pleasure to work with. 

Try new Ostic today. Let your own hands tell 
you its advantages. Your choice of fast or extra 
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Ostic prices. 
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THE NEED FOR BASIC INVESTIGATION IN) ORTHOPAEDIC SURGERY * 
BY FRANCIS M. MCKEEREVER, M.D... LOS ANGELES, CALIFORNIA 


It is impossible for anyone closely associated with the activities of this great organ- 
ization not to appreciate the profound influence whieh this Academy can and does exert 
on the specialty of orthopaedic surgery. The tuture of orthopaedic surgery is in the hands 
of this society, not only in the United States, but also probably all over the North American 
Continent. This is a grave responsibility, not to be taken casually. Because of this responsi- 
bility | have chosen not to enumerate to you the great accomplishment of our special field, 
nor to recall to you the excellent service which orthopaedic surgeons have given through 
the vears toa world at peace and a world at war. You are all familiar with these acecomplish- 
ments, and they require no retelling to this distinguished body. [| do wish at this time to 
speak with you of one of the problems with which we must deal ~~ specifically, of an un- 
healthy trend which is present in orthopaedic surgery today, and one that must be altered 
if our specialty is to maintain its deserved stature 

Orthopaedic surgery today is lacking in basic research, and too little animal experi- 
mentation is being done. The only gain in knowledge in the field of surgery is through 
observation, experimentation, and inductive and deductive reasoning. No sound progress 
is to be expected from the Aristotelian principles of inspiration, intuition, and dogmatism. 
In the broad field of surgery during the past twenty-five vears there has been tremendous 
progress, and this progress has been due to fundamental investigation in physiology and 
biochemistry. Many conditions which fifteen vears ago were treated on a purely empirical 
basis are now approached by sound scientific methods because through basic investigation 
they are more clearly understood. Although the orthopaedic surgeon during the past 
quarter century has been quick to apply the results of all basic investigation and to in- 
corporate these results in his armamentarium for the clinical management of patients, 
he has not himself, | believe, contributed enough of the blood, sweat, and tears which go 
into the advancement of general surgical knowledge as it applies both to the broad field of 
surgery and to his own specialty 

To make this point more concrete, [ might cite some of the advances of the past 
quarter century in the general field of surgery. The management of shock and the problem 
of fluid replacement have moved out of the empirical stage. These are both problems with 
which orthopaedic surgeons are associated daily. A perusal of the basic research in these 
subjects does not reveal the names of many people trained in orthopaedic surgery. Again, 
in the conquest of the field of infection none of the basic work in chemotherapy and anti- 
biotic therapy can be claimed for our specialty. True, there are many good reports of 
clinical trials of these drugs in orthopaedic conditions, but these came only after the trying 
spade work of determining their method of production and administration and toxicity 
had been completed. One may say, ** Well, what of it; what do you expect? These are prob- 
lems for the physiologist, the bacteriologist, and the pharmacologist, and are entirely 
outside our field.”’ True, these are problems which ultimately these individuals assist in 

* Presidential Address presented at the Annual Meeting of The American Academy of Orthopaedic 


Surgeons, Chicago, Illinois, January 27, 1955 
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solving, but only under the in piration and the stimulus of a person who is treating 
patient 
Knowledge ol the Ol progress Which bias brought about a sounder up 


prow hto the management of our own special pr blems is also disturbing. Many patho 


logical states which we have been treating for vears and which, because of ous specialized 
framing, We maintain it is our prerogative to treat, we now handle better only because of 
contributions from outside our specialty 

\ striking example of this is osteoporosis of the spine Orthopaedic surgeons have 
been seeing and treating this malady for veurs, but about all that we have done about it 
hist heen to vIVe nH good chinteal and roentgen desc ription ol the condition and then apply it 
back brace. Progress in this condition was not made until intensive. trying, and time- 
constiming metabolie studies were carried out on patients affected with this disabling con- 
dlition and this work wus done under the ol internists, who probably had 
very lew patient with spinal Osteoporosis But they, after observing a few patients head 
the curiosity to seek an answer in the laboratory. They did not just dogmatically apply a 
mechanical aid to alleviate parm and let it go at that 

Phe field of periph ral vascular disease nother region in whieh the orthopaedic 
surgeon has failed to meet the challenge. For vears we have been amputating gangrenous 
extremities and to a degree developing prostheses. For some unknown reason the physiol 
ogy of this problem has not mterested out spectaltv. Practically none of the basic work on 
the <vinpatheti nervous system and the new direct Approwe h to arteriosclerosis has had 
its origin in the thinking ol orthopaedic surgeon 

Rheumatoid arthritis as a systemic disease ha failed to interest very many pied 
Viduals reared in our training program. For decades the orthopaedic surgeon had most 
of the respon ibilitv for the rheumatic patient It is true that we have done a eood job 
along mechanical lines in the prevention and correction of deformities; but the real chal- 
lenge of the problem failed to arouse the interest or to stimulate the imagination of the 
orthopaedic surgeon, and a whole new specialty of rheumatology has evolved as a result 
of our attitudes of empiricism and dogmatism. [t is possible to proceed much further 
along this road of missed opportunities. Hlowever, LE will not discuss the various facets of 
the problems of poliomyelitis, bone metabolism, growth, and repair, concerning whieh it 
might logically be expected that the physician trained in orthopaedic surgery would have a 
basic and tenacious Curiosity 

In order to check my own thinking on this matter, [have surveyed the orthopaedic 
literature as published by The Journal of Bone and Joint Surgery for the five years 1947 
through LOSL. This span of vears was selected because it was felt that it represents the 
present trend of thinking and also represents a period of relief from the tremendous load 
of pressing prac tical proble ms toreed on all 
paedic surgeon, by World War TL. During this five-vear period The Journal of Bone and 


Joint Surgery, Whieh certainly has access to the achievements of orthopaedic surgeons, 


surgeons, but more onerously on the ortho- 


published 753 papers. Only twenty-six of these papers, or 5.45 per cent., present material 
based upon animal experimentation. Thirteen of these papers were the product of others, 
hot orthopaedic SUrZeOnHS cle partments ol orthopaedi surgery They were contributed 
by anatomists, pathologists, physiologists, and in one instance by a department of physical 
medicine. This means that, in the five-vear period since World War IL, exactly thirteen 


io 


articles with any direct background of animal experimentation out of 793 arti les, or I 
per cent., published in the outstanding orthopaedic periodical were contributed by ortho- 
paedic surgeons. In carrving this analysis a step further, it was found that these thirteen 
articles containing animal experimentation were contributed by only eight individuals or 
departments of orthopaedic surgery 

The Journal, during this same period, has published many excellent end-result studies, 
anatomical treatises, and much fine work in the field of pathology. These types of medical 
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papers are all very necessary and further our knowledge, but unless anatomy and pathology 
are coupled with physiology and physiological chemistry, they become static and are only 
records of roads already traveled; few new avenues are opened, and little is added to the 
general body of surgical knowledge. The thousands of pages of orthopeedic literature dis- 
seminated during this five-year period contain many procedures which are probably w idely 
employed on many patients, such as the section of peripheral nerves for the relief of pain 
and the implantation of many and varied materials in sundry shapes and forms to substi- 
tute for parts of the human body. Permanent irreversible changes are the result of many 
of the procedures advocated, but for most of them there is little precedent in animal ex- 
perimentation 

The reasons for this trend are many. Some of them stem naturally from the unrest 
and uncertainty of the times. About these causes we can do very little except to remember 
that many of the epochal scientific discoveries were the products of the most troubled 
times. Yet there are other factors that deal directly with situations which we sponsor and 
over which we have control. Many of the basic problems confronting us in orthopaedic 
surgery are diffieult and obscure. The answer to them is not quiekly or easily reached: 
consequently we employ an obvious substitute, while the basic problem lies unexplored 
\n example of this is aseptic necrosis of bone after any fracture. The real quest is to find 
a Way of determining at the time of the injury which fracture will tend to eventuate in 
aseptic necrosis, and then to determine how to prevent this occurrence. The same applies 
to the great field of arthroplasty The solution is probably somewhere in the realm ot physi- 
ology or biochemistry, and not in the realm of metallurgy or the organic chemistry of acryl- 
les. | think there is no one who feels that the real solution of these problems will result 
from shaping, molding, channeling, or bending a piece of stainless steel or even from toying 
with a cry stal ball on the end of a rod of stainless steel. These are only stopgaps to releve 
patients until the true answer is found. We must not lean heavily on these palliatives or be 
content with them. The answers to these and to many other difficult and untouched prob- 
lems will undoubtedly emerge from the synthesis of the investigative skill of many basie 
scientists; but it takes time and contemplation to organize and put them together 

(nother and perhaps the greatest drawback to basie and fundamental researeh in 
orthopaedic surgery is the paucity of adequately remunerated chairs of orthopaedic surgery 
In our medical schools. The greates part ol the orthopaedic teaching in our medical schools 
is done by clinical professors and their voluntary assistants. These are a group of men 
Who, at great sacrifice to themselves, do a splendid and irreplaceable job of training men 
In practical orthopaedic surgery. Their services can never be replaced, and their contribu- 
tion is great. Hlowever, by virtue of the demands on their time, the pressure of their work, 
and the temperament which goes along with this load that they carry, it cannot be expected 
that they will do more than train good residents who will make competent orthopaedic 
clinicians, They do not have the peace of mind, the time for contemplation and quiet 
reasoning Which are necessary to the stimulation and production of good research 

Another factor which bears noticeably on the productiveness of investigation is the 
type of tramimg given to neophytes in the orthopaedic field. Orthopaedic training has 
been gradually standardized, and, since the establishment of The American Board of 
Orthopaedic Surgery in 1934, the general level of orthopaedic residencies has been raised 
tow very high plane. Personal experience with the Board gives me first-hand knowledge 
that this has been done only with the idea of improving the product delivered to the public 
and preventing the exploitation of the trainee. The American Board of Orthopaedic 
Surgery has had a profound influence on teaching in our specialty for almost twenty years 
I think no one questions the benefits of its influence, but I believe there is now enuuse lo 
wonder whether its present requirements may not, to a degree, have placed a strait 
jacket on original thinking, and whether these requirements may not in time lead to a 


highly efficient mediocrity in our specialty. In any educational field, over-standardization 
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can result in a supply of expert apprentices, rather than of individuals with foresight, 
curiosity, and imagination 

However, one is not justified in offering criticism alone, without projecting some 
solution to correct the faults pointed out. My reason for speaking of what appears to me 
to be an unhealthy trend in orthopaedic surgery today is that I believe this Academy has 
the power to modify this trend. Furthermore, | believe this society is the only organization 
possessing such authority and that, if it does not assume the task, no other will. No 
medical society thrives indefinitely on the repeated presentation of a scientific program 
and social concourse. On this sort of procedure it rapidly reaches a stage of excellence 
from which it levels off and deteriorates. To remain really great, a medical organization 
must have ever-expanding and worthy objectives, even though of long range and difficult 
attainment. ‘To assure its own future development and to fulfill its stated objective of 
advancing orthopaedic surgery in all its phases, I feel that The American Academy of 
Orthopaedic Surgeons should at present concentrate its efforts on correcting the most 
glaring defect in oun development First, it should search for the causes of the lack of basic 
Investigation in our specialty in order that they may be corrected; second, it should exert 
every effort to stimulate and foster this basie investigation 

\ suggestion for a good starting point would be that a group of individuals with some 
demonstrated skill and interest in academic work be appointed to study the entire Board 
problem and its possible relationship to basie research in orthopaedic surgery. The Board's 
requirements for admission to examination as well as its method and type of examination 
should be studied. Such a committee would be more sound if it included some educators 
who were not orthopaedic surgeons. Any constructive ideas, based on careful investigation 
and weighed judgment, would [am sure be welcomed collectively and individually by all 
members of the Board. Through the years there has been considerable criticism of the 
activities of the Board. Not much of this eriticism has been arrived at by considered judg- 
ment of its problems; some has been without actual knowledge of its methods: and little or 
none has been constructive in nature 

Jasic research in orthopaedic surgery can most easily be developed and fostered in 
teaching centers. This ean be aecomplished by the establishment of chairs of orthopaedic 
surgery in our universities with sufficient financial remuneration so that they will attract 
men with properly developed minds and leave these minds free to attack our obscure 
problems without the necessity ol being interrupted bvoa private practice to keep body 
and mind together. Lam not implying that the clinical professor and part-time teaching 
staffs should be discontinued. They should still continue to carry the major load of teach- 
ing. If they worked in conjunction with a well organized department which was probing 
some of our unsolved problems along truly scientific paths, the reward of this generous 
group of men would be greater and their frustration less 

The power of this Academy is easily demonstrated. A voluntary subseription of 
twenty-five dollars per year by each member would establish a university post in ortho- 
paedic surgery which would attract a very excellent mind and give it a chance to funetion 
Iam not soliciting funds and [do not think that this is the correct approach to this prob- 
lem. It would create only one such Opportunity, and this is not enough. | believe you have 
already taken the first step along a path which ean accomplish this objective and many 
more. As a result of the Presidential Address of our esteemed Past President, Dr. Guy 
Caldwell, the Committee for the Advancement of Orthopaedic Surgery was implemented 
This Committee, at some expense, has conducted a pilot survey of our problems. Although 
the cost in dollars may appear high, the information obtained from this survey is beyond 
price From this survey has come an idea which at first sight mav appear to be a daring 
departure from the conventional conduct of a medical society. This idea is that The 
American Academy of Ort hopaedic Surgeons create a lav affiliate, composed ot representa- 
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A NEW METHOD FOR DETERMINATION OF TORSION OF THE FEMUR *4 


BY COLONEL KNOX DUNLAP, Medical Corps, United States Army, A. R. SHANDS, JR., M.D., 
MAJOR LUCIUS C. HOLLISTER, JR., Medical Corps, United States Air Force, J. STUART GAUL, JR., M.D., 


AND COMMANDER HAROLD A. STREIT, Medical Corps, United States Navy 


From the Alfred I. duPont Institute, Wilmington, Delaware 


Since L868 when Julius Wolff, who is best known by the law for bone growth which 
bears his name, made a careful study of the structural architecture of the neck of the femur 


and recognized a normal torsion of the femur, there has been a continuous and, recently, 


an increasing interest in this subject. Many exhaustive studies have been made on dried 


femora, and a few fluoroscopic studies have been made on living subjects; but during this 


period no accurate method was reported for the determination and permanent recording 


of femoral torsion in the living subject. In May 1951, the senior author, then a resident at 


the Alfred I. duPont Institute, realizing the importance of knowing the amount of torsion 


of the femur for a rotation osteotomy in a girl, six vears of age, who had had an open re- 


duction of a congenital dislocation of the hip, devised a simple roentgenographic technique 


for measuring and recording femoral torsion on a single roentgenogram. What happened 


in this ease, in which a typical supracondylar rotation osteotomy had been performed 


without an accurate determination of femoral torsion prior to surgery, is recorded in 
Figures I-A, 1-B, 1-C, and 1-D, and undoubtedly represents what is happening today in 


many clinies in the treatment of congenital dislocation of the hip. 


This first report on this new method of determining femoral torsion by roentgenograms 


is concerned with (1) terminology, (2) literature, (3) description of the method, positioning 


of the apparatus, and interpretation of the roentgenograms, (4) description of skeletal 


studies to determine the accuracy of the method and the sources of error, and (5) the nor- 


mal and abnormal findings in the roentgenograms of the hips of 499 children and 103 adults. 


PERMINOLOGY 


Torsion is defined as the deformation of a body, such as a rod, by twisting; one end is 
held fast while the other end is turned around on its length as an axis. In the femur, 


which is comparable to a rod, the lower or condylar portion is the end which is held fast 


and remains fixed, while the upper portion is the end which is turned around on its length 


asan axis. The amount of twisting or torsion is determined by measuring the angle formed 


by the plane of the central axis of the neck with the plane of the transeondylar or fixed 


lower-end axis. This lower axis is in the frontal or coronal plane of the femur. If the plane 


of the femoral-neck axis points forward or anterior to the frontal plane, the angle of torsion 


is designated as a ‘plus’? angle and is referred to as anteversion, antetorsion, or anterior 


twist. If the plane of the femoral-neck axis points backward or posterior to the frontal 


plane, the angle is designated as a “minus” angle and is referred to as retroversion, retro- 


torsion, or posterior twist (Fig. 2). Femoral torsion is referred to by some authors as the 


“angle of declination”. This latter term may be misleading as to what the angle really is, 


and is often confused with the angle of inclination which is that angle formed by the fem- 


oral-neck axis with the femoral-shaft axis (the so-called shaft-neck angle) as seen on an 


anteroposterior roentgenogram. Most observers believe that the torsion of the femur, 


causing an anteversion or retroversion of the axis of the neck, occurs in the shaft and does 


not occur in the neck. 


* The original portion of this work was presented as an exhibit at the Annual Meeting of The American 
Academy of Orthopaedic Surgeons in Chicago, [linois, January 1952, and was awarded First Place in Class T, 
Research for Scientific Value 
t Received for publication on March 25, 1952; revised manuscript received February 16, 1953. 
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LITERATURE 


The literature on torsion of the femur has been divided into three sections: (1) the 
methods for the determination of torsion; (2) investigations on dried femora; and (3) the 


relationship of torsion of the femur to congenital dislocation of the hip. 


Ve thods of Lh lermination of Torsion 


For the determination of the degree of torsion in the dried femur, most investigators 


have placed the condyles on a flat surface, such as a table which represents the plane of 


Anteroposterior roentgenogram of the pelvis of a girl aged six years with congenital dislocation of 
the left hip. Pour unsuecessful reductions, three closed and one open, had been performed on the child 


from eighteen months to five years of age 


Anteroposterior roentgenogram of the same patient, six months after open reduetion, following 
which a pl ister spies had heen appli d with the left lower extremity in m irked abduction and internal 
rotation. One week following the open reduction, a suprac ondvlar rotation osteotomy had been per 
formed. The left lower extremity below the site of the osteotomy was derotated from the internalh 
rotated position to a position in which the patella and foot pointed forward 
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Fig. 1-€ Lateral roentgenogram 
of lett hip in the authors position 


months following open reduction 


Om There was a marked retro 
version ot 35 degrees. The amount 
ol anteversion in this hip before the 
rotation had not been 
determined. This illustrates the im 
portance of determining the amount 
ol anteversion belore performing 


rotation osteotomy, for certainly a 
hip with «a retroversion of this de 
desired 


gree is not to be 


hig Lateral rochtgwenogram 
of the non-dislocated right hip in the 
tuthors’ position showing an ante 


version ob degrees 


the transcondylar axis, and 


with a goniometer or protrac- 


tor have measured the angle 


which the axis of the neck 


forms with this surface 


Fig. 3). In this method, with 


au plus angle, the femur rests 


on the condyles and posterior 


aspect of the greater trochan- 


ter, and with a minus angle, 


the femur rests on the condy les 


and the head. In the latter in- 


stance, two small flat) blocks 


are often used, one placed 


beneath the condyles and the 
other beneath the greater trochanter, which allow the head to lie beneath the flat Sup- 


porting surface. In the study of Wingsley and Olmsted, the central axis of the neck was de- 


termined accurately with a height gauge, and the angle was measured with a specially con- 


structed protractor with a long metal arm 


In 1930, Fairbank wrote, “The accurate estimation of the angle of antetorsion in the 


living subject is a matter of considerable difficulty’. This statement has been repeated|s 


confirmed in the reports of the investigators. Up until 1926, when Stewart and Karscehner 


reported a fluoroscopic method of determining femoral torsion on the living subject, 


all determinations were cither an estimate of torsion from a clinical examination or an 


estimate from two roentgenograms, one taken with the hip in a neutral position and the 


other taken with the hip in internal or external rotation. Soutter and Bradford, in 1908, 


first deseribed a roentgenographic technique us follows 


To determine the degree of rotation, it is necessary to take the skiagram with the foot 


in such & position that it points direetly forward and from the more or less prominence of the 


he ad, an estimate of the degree of rotation can be made. Uf the skiagram of the limb is taken alse 


with the foot strongly everted, the length of the neck can be estimated in the difference shown 


in the two skiagrams.”’ 


In 1909, Turner mentioned using the method of Soutter and Bradford in determining 
torsion of the femur in cases of congenital dislocation of the hip. In 1926, Farrell, von 


Lackum, and Smith referred to estimating anteversion in 310 cases of congenital disloca- 


tion of the hip from two roentgenograms of the hip, one taken with the knee and leg point- 


ing straight forward, and the other with the lower extremity rotated inwardly as far as 


possible. In 1926, Krida, Colonna, and Carr spoke of recognizing anteversion by roent- 
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Fig. 2: Specimens of three dried 
femora demonstrating plus torsion 
or anteversion, no torsion, and minus 
torsion or retroversion, respectively 
The anteversion specimen (+28 de- 
grees) is from an adult whose skele- 
ton had evidences of rickets; the 
femur without torsion (O degrees) is 
from an apparently normal skeleton 
used in teaching: and the specimen 
with retroversion (—53 degrees) is 
from an adult who had suffered an 
intertrochanteric fracture 


Fig. 3: Method similar to that of 
Kingsley and Olmsted of determin- 
ing torsion of the femur in «a dried 
specimen. The trochanteric area of 
the femur is placed on the top of a 
block of wood with the condyles of 
the femur resting on a parallel flat 
surtace. One arm of the goniometer 
is aligned with the top of the block 
of wood, which parallels the trans- 
condyvlar axis, while the other arm is 
aligned with the central axis of the 
neck of the femur. The angle formed between the two arms of the goniometer is the angle of torsion, which, 


in this femur, is +27 degrees 


genograms, as Well as clinically. Krida, in 1928, wrote of taking roentgenograms, first with 
the patella directed sagittally, and second with the extremity rotated inwardly; he stated 
that the greater the degree of discrepancy, the greater is the amount of anteversion. Krida 
referred to the technique as Drehmann’s method. 

In 1926, Stewart and Karschner reported a procedure to determine femoral torsion 
by placing the patient in the prone position on a fluoroscopic table and by flexing the pa- 
tient’s knee on the affected side to 90 degrees, with the tibia vertical. The leg is carried 
toward the unaffected side, that is, the femur is externally rotated, until the head, neck, 
and shaft of the femur are in a straight line. A goniometer is used at the knee with one 
arm of the goniometer parallel with the leg at all times. This reading is subtracted from 
00 degrees, and the resulting figure represents the amount of antetorsion. Rogers, in 1931, 
described a similar fluoroscopic technique. He stated that, when the head-neck angle dis- 
appeared fluoroscopically, the angle between the leg and fluoroscopic table is the angle of 
femoral torsion. The margin of error with the Stewart and Karschner and Rogers methods 
is thought to be not more than 5 degrees. Rogers also wrote of taking two anteroposterior 
hip roentgenograms, one with the patella pointing forward and the other with the lower 
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extremity rotated inwardly, and stated that the length of the femoral neck in the first view, 
Which is the apparent length, divided by the length of the neck in the second view, which 
is the actual length, represents the tangent of the angle of torsion. In 1934, Rogers, using 
this method, studied ninety-nine normal hips in children, finding approximately +49 de- 
grees of femoral torsion at one vear of age and + 16 degrees at fourteen years of age. 
From the time of these reports to the present, there has been no more exact method 
described for determining the angle of torsion of the femur in the living subject. All ob- 
servers continually spoke of the inaccuracy of these methods; and Farrell, von Lackum, 
and Smith went so far as to state that invariably two or more surgeons will make different 


estimates in the same cause 


Investigations on the Dricd Femur 


Most of the investigations on torsion of the femur have been carried out on dried 
specimens from museums and anatomy and pathology laboratories. These specimens have 
supposedly been normal femora, but there is no doubt that some may have been from 
skeletons with pathological conditions. A review of these studies, in order of publication, 
is as follows: 

1. I878. Mikuliez, in a study from the anatomy laboratory, found the variation of 


torsion of the femur to be from +37 to —25 degrees, with an average of + 11.6 degrees. 


2. 1896. Broca (according to Testut) found a variation of from +38 to +2 degrees 


. 1908. Soutter and Bradford studied 154 femora and found the variation to be 
from +50 to 0 degrees, with an average of + 14.3 degrees. 

4. 1914. Parsons studied 300 very old femora and found a variation of from +40 
to —17 degrees, with an average of + 15.5 degrees. He found the torsion to be greater in 
women than in men. 

5. 1915. Durham reported on a study of 200 normal femora. He found the variation 
to be from +35 to 0 degrees, with an average of + 11.9 degrees. In eighteen femora the 
reading was 0 degrees, in eighty (40 per cent.) between + 10 and +2 degrees, and in only 
two specimens Was the reading over +30 degrees. 

6. 1941. Pick, Stack, and Anson reported on the measurements of 152 cadaver fem- 
ora, 5 per cent. of which were female. They found the variation to be from +41 to —18 
degrees, With an average of + 14 degrees. 

7. 1948. Kingsley and Olmsted studied 630 individual adult femora, forty-five known 
pairs of adult femora, and thirty-two pairs of femora of infants and children of known age, 
for a total of 784 femora. Their findings in the 630 single adult femora showed that the 
variation was from +38 to —20 degrees, with an average of +8.021 degrees. The average 
for the right femora was approximately | degree higher than that for the left. The differ- 
ence between the male and female femora was negligible. In thirty infant femora, the 
Variation Was from +64 to — 10 degrees, with an average of +24.4 degrees; and in the 
femora of twenty-six children, aged two to fifteen vears, the variation was from +38 to 

1.5 degrees, with an average of + 17.2 degrees. Nineteen per cent. of the femora had an 
anteversion greater than +15 degrees; 66 per cent. were between +15 degrees and O 
degrees; and 14.8 per cent. were between —.5 degrees and — 20 degrees. They considered 

+15 degrees to be the upper limit of normal in the adult femora 

In 1919, Pearson and Bell, in a book entitled Study of the Long Bones of the English 
Skeleton, stated that the angle of torsion is + 15.3 degrees 

The combined statistics of five of these reports, totaling 1,524 femora (Soutter and 
Bradford; Parsons; Durham; Pick, Stack, and Anson; and IWKingsley and Olmsted) show 
the variation to be from +50 to —20 degrees, with an average angle of torsion of + 11.2 
degrees. The study of Kingsley and Olmsted is ky far the largest and most exact of any 
study, and the correct figure may be nearer to their average of +8 degrees. In determining 
the central-neck axis, Kingsley and Olmsted did not use any point on the head, as 68.7 per 
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cent. of the heads in their study were not centered on the neck. It is most likelv that the 
other mnvestivgators used a head neck axis, and this fact may account for the difference in 


their readings and those of Kingsley and Olmsted. 


> he Bee lation “ip of To won of the mur lo nital location of the 


Nearly every publication on congenital dislocation of the ip refers to the significance 
of anteversion or antetorsion. Some authors, such as Galeazzi, iave considered it to be the 
most tiportant single factor in the development, treatment, nd prognosis of the condi- 

Phe most accurate report on the amount of torsion in the femur in congenital disloes- 

ion of the hip was made by Fairbank in 1930. He examined twenty-six museum specimens 
ind found that the variation was from +75 to O degrees and the average, +30.6 degrees 
In 1951, Rogers reported eight cases with an anteversion of from +40 to +85 degrees 

Werndorf, in 1912, Hibbs, in 1915, and Wrida, Colonna, and Carr, in 1926, wrote that 
infeversion might attain +90 degrees, which opinion is concurred in by Steindler. Froe- 
hich, in LO2ZL, in re porting on LOOO0 cases of congenital dislocation of the hip stated that in 
only | per cent. is there found an extreme degree of antetorsion; this is not in agreement 
with most of the other reports In 1920, Lorenz stated that whenever he sought the 
cause of reluxations in re placed hips, he found, as a rule, a marked degree of antetorsion 
foreed itself into the fore ground as the proximate cause In 1924, Soutter and Lovett, ina 
study of 227 dislocations wrote 1) ‘torsion of the neck, therefore, means in prognosis threat 
the hip Is apt to be less stable after reduetion”’ and (2) that 73.5 per cent. ol the difficult 
causes had a moderate on greater degree of torsion. In L926, Farrell, von Lackum, and Smith, 
Inastudy of 510 cases with 305 disloeated hips reported 17 percent had an anteversion of 

+20 degrees or more and 24 per cent had an anteversion of over +50 degrees. They 
stuted, “it is one of the prime lactors prodiv dislocation as well as cousing the disloca- 
tion to recur after reduction’. In 1935, Stewart mentioned that a high degree of antever- 
sion Was incompatible with retention of the head of the femur in the acetabulum 

In 1947, Leveul wrote that anteversion was present in OS per cent, of his Cases of con- 
genital subluxations and that it inereased progressively if the luxation remained unre- 
duced. In 1951, Massie and -Lloworth reported uno anteversion in forty-two of filtv-two 
hips SU per cent requiring open reduction and stated that in interosuperior dislocations 
itis trom +30 to +70 degrees Phe stuted that anteversion is a cause of resubluxation 
alter a good reduc tion and that a hip with an anteversion of more than +45 degrees slips 
out easily unless internal rotation is maintained. They further stated that prolonged 
clislor ation ts thought to be one ot the « “uses ob anteversion 

In 1914, LeDamany wrote on the cause of anteversion: Ele stated (1) that upto the 
fourth month of pregnanes the polsune sof the axis of the neck of the femur and the axis of 
2) that by the 
time of birth, a torsion of the neck on the shaft has taken place Which is from +30 to +50 


the shaft in the embrvo are pret Hel or that the angle of torsion is 0 degrees; 


degrees; and (3) that with weight-bearing this gradually decreases until at the end of the 
growth period the torsion is 4+ 12 degrees. The de velopment of torsion 7m utero is thought 
to be due to the fact that during the second half of pregnaney acute flexion of the hip 
tukes place and a foree of internal rotation on the long femoral shaft is produced from 
pressure upon the knee by the uterine wall. Partial correction of this angle after birth is 
thought to be due to the extrinsic factors, such as muscle pull in the opposite direetion and 
capsular restriction as the | Ip joint extends 

In 1923, Whitman stated that at birth the angle of torsion is +35 degrees which is 
gradually reduced to +15 to +10 degrees when the erect posture is assumed by pressure 
on the tense « apsule, but, it the hip is dislocated, this reduction does not take piace The 
figures of Whitman and LeDamany are concurred in by Stewart and now are generally 


accepted by most investigators 
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In 1943, Badgley differed with LeDamany as to cause. Following a careful study of 


hips in econgenita: dislocation with anteversion and hips in arthrogryposis multiplex con- 


genita with inadequate musculature and no anteversion, he concluded that antéversion is 


due to the intrinsic muscle factors and not to the mechanical factors as described by Le- 


Damany. Badgley further stated that as a result of anteversion, a secondary hypoplasia 


of the acetabulum takes place with a subsequent dislocation of the hip. 


In congenital dislocation of the hip with anteversion, many authors, such as Sehede, 
in ISO7, Werndorff, in 1912, Hibbs, in 1915, Wrida, Colonna and Carr, in 1926, McCarroll 
and Crego, in 1939, and Massie and Howorth, in 1951, advocated a rotation osteotomy 


either in the supracondylar or subtrochanteric area of the femur to correct the antever- 


sion. Massie and Howorth, as well as Durham, recommended that a femur with an ante- 


version of more than +45 degrees should be corrected by osteotomy, while Werndorff only 


did a correctional osteotomy if it was +60 degrees or over. This was done either before or 


after reduction. Hibbs, in 1915, also advocated the osteotomy, oftentimes before reduction ; 


however, Farrell, von Lackum, and Smith, in 1926, from [libbs Clinie, wrote that ordi- 


narily osteotomy should not be done until after the hip had been reduced. Others, sueh as 


Cull, Lorenz, Bradford, Soutter, and Compere and Schnute, were of the opinion that an 
| 


osteotomy is not necessary fora good result and that the anteversion will usually correct it- 


self. Lorenz, in 1905, went so far as to say that operative correction of the anteversion may 


lead to a posterior subluxation. Bradford wrote that, if the reduction has been complete 


and stable, locomotion and joint function becomes normal despite the femoral twist which 


tends to correct itself after reduction. Soutter and Lovett, in 1924, stated that, in their ex- 


perience, cases of congenital dislocation with extreme torsion have improved markedly 


after two or three vears of weight-bearing. Fairbank, in 1930, stated that, if the hip Is re- 


duced before the fourth vear, it is verv rare to have to do a rotation osteotomy in order to 


correct the anteversion 
All of these observations and reports emphasize and re-emphasize the importance of 


anteversion in the treatment and prognosis of congenital dislocation of the hip and the 


necessity for an accurate determination of the amount of this torsion present, 


(mong the many others who have discussed anteversion, retroversion, and torsion of 


the femur in the literature are Brandes, Bruce, Campbell, Haas, Hart, Murray, Netter 


Ollerenshaw, Ponsetti, Putti, Severin, Sherman, Stern, and Wiberg 


METHOD 


In the authors’ method, the anatomical or true angle of torsion of the femur is deter- 


mined as follows: 


1. A postero-anterior roentgenogram of the pelvis and hips is taken, and on this 


film is measured the upparent angle of inclination 


2. A lateral roentgenogram of the hip is tuken with the lower extremity precisely 


positioned ina simple apparatus whieh has an attached radiopaque reference bar; on this 


film is measured the apparent angle of torsion 


3. The true angle of torsion is determined from the apparent angles of measured 


torsion and measured inclination with the use of a graph prepared from a trigonometric 


formula. 
The measurement of the angle of torsion in a dried femur, as shown in Figure 3, is a 


simple procedure, the only real source of error being the judgment of the observer in 


aligning the movable bar of the goniometer with the central axis of the neck of the femur 


In many readings on many femora performed by the authors, there was never more than a 


5-degree variation when this method was used. When the angle of torsion is determined 


with roentgenograms either in the skeleton or the living subject, there are many factors 


involving sources of error which must be considered in order that an accurate determina- 


tion may be obtained. The most important of these factors are: 
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(Fig. 4: Continued from page 296) corner. It is locked in place by the chain in the upper left-hand 
front corner. The arms of the U-shaped bar on the lower right-hand side of the apparatus, called 
the reference bar, are six inches long and seven inches apart. This bar can be moved from side to 
side as desired and can be fastened to the posts of the apparatus when not in use. Note the three 
rolled-up straps on tne side bars of the apparatus which can be used to secure the leg and thigh in 
the apparatus. 

Fig. 5: A child has been positioned in the apparatus with his leg and thigh secured with straps 
Note the triangular wooden template on the right side which is used to position the thigh. The 
inner side of the template approximating the thigh is at a 10-degree angle to a perpendicular line to 
the roentgenographic table. Note the position of the inner arm of the U-shaped reference bar 
adjacent to the hip 


Pie. 6 

\ positioning apparatus similar to that shown in Figs. 4 and 5 was constructed of Plexiglas at the 
Madigan Army Hospital, Tacoma, Washington. The position of the leg in the apparatus is regu- a 
lated by the straps which can be raised or lowered according to the length of the thigh. Note the a 
plumb tine which is used to align the thigh at right angles to the table and that the inner arm of the i 
“LU” reference bar is just lateral to the hip ; 
The amount of flexion, abduction, and rotation of the hip; _— 


The angle of inclination (shaft-neck angle); 


3. The angle of the roentgen ray to the film; 


4. The anterior bowing of the shaft of the femur. 


Some of these factors have been recognized by others working on this problem.* 


Theoretically, if a roentgenogram could be taken with the roentgen ray parallel to the 


long axis of the proximal one fourth of the shaft of the femur so that the condyles and the 


head and neck were projected on the film, the angle of torsion could be measured with a 


certain degree of accuracy. Radiopaque metal rods placed through the transcondylar axis 
of the condyles and the central axis of the neck would further increase the aecuracy, In 


the authors’ method, an attempt is made to attain this ideal roentgenographie view in the 


living subject by the use of a simple positioning apparatus (Fig. 4). 


*C. T. Ryder and Lawrence Crane of the New York Orthopaedic Hospital; J. H. Shelswell of the Royal 
National Orthopaedic Hospital in London; D. M. Dunn of Essex, England; and H.C. Fett, D. J. Magilligan, 
J.C. Barnett, and H. C. Fett, Jr., of Brooklyn, New York 
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I ig. 7. A later il roentgenogram ol 
the right hip in the authors’ position 
of a normal hild, six and ahalf vears 
old, shows the method of mensuring 
torsion of the femur on the film. A 
line drawn through the central axis 
of the neck of the femur is projected 
to meet the shadow of the metal 
reference bar which is the reference 
At this point, a perpendicular 
line is erected to the reference line 
The amount of torsion is the angle 
formed by this perpendicular line 
ind the line of the central axis of the 
neck of the femur. The reading in 
this femur is +19 degrees which is 
within normal limits for this age 


POSTPIONING OF TILE PATLIENI 


The first roentgenogram is taken with the patient in the prone position and is a 
postero-anterior View of the hips In a neutral position, that is, full extension and neutral 
rotation, with the knees flexed to 00 degrees, and the legs perpendicular to the cussette.* 
rom this film, the angle of inclination (neck-shaft angle) is measured in the usual manner 

The second roentgenograms are taken with the patient in the supine position and are 
lateral views of each hip taken separately. The important steps in the patient’s positioning 
for these roentgenograms are cs follows: 

1. With the patient in the supine position, the leg of the hip to be examined is placed 
on the leg support of a special positioning apparatus (Pigs. 4,5, and 6 

2. The height of the leg support is adjusted to equal the length of the thigh. This ad- 
justment permits both the knee and the hip to be flexed toa right angle. The shaft of the fe- 
mur, and particularly its proximal fourth, must be as nearly perpendicular to the roentgen- 
ographie table and film as possible. This position ean be verified by passing a line through 
the anterior border of the external condylar ridge and the greater trochanter; if this line is 
ut right angles to the table, the position is satisfactory. As can be seen in Figure &, this 
perpendicular line bisects the proximal one fourth of the femur; this is the part ol the 
femur which must be at right angles to the roentgenographie table for correct positioning 
3. The thigh is abducted 10 degrees. In order to be as accurate as possible in this 
Postlloning the lateral surface of the thigh, which is parallel to the long axis of the femur, 
is aligned with the medial side of a triangular wooden template. This template (Fig. 5), 
which is perpendicular to the roe ntgenographic table, has a 10-degree angle* i with a per- 
pendicular line from the table on the medial side; and it rests on a flat base 

With the patient thus positioned, the tube is placed directly over the hip, and a cCus- 
sette contaiming eight-by-ten ineh film is placed beneath the hip. In order to minimize 
distortion of the angles of the femur on the roentgenogram, it is most important that the 
tube be so placed that the central roentgen ray will be perpendicular to the plane ot the 
fiim.”*" 

With the lower extremity in the correct Positron, the arm of a [ shaped radiopaque 
metal reference bar, attached to the base of the positioning apparatus Figs. 4,5, and 6), is 
adjusted so that it is just lateral to the greater trochanter and hip. This bar automatically 


* The authors believe that it is very important to ft ike om postero-anterior roentgenogram of the hips, 
rather than an anteroposterior roentgenogram, as 4 neutral rotation can be better ensured when the legs 
are at a right angle to the roentgenographi table 

len degrees was found to be the minimum abduction necessary to exe lude from the roentgenograin 
solt-tissue ah idows of the thigh ind knee so that the head, neck, sane proximal one fourth of the shaft of the 
femur will be clearly outlined on the roentgenogram 
line felter, in we demonstr ited the Hnportance of this point 
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Measured angle 


of inclination 


Measured angle of torsion 


4 
True torsion 
I 


Craph shows the relationship of the true angle of torsion to the measured angle of torsion and mens- 
ured ingle of inclination from the roe niyenograms This graph Is pore pared from the Webber bormula 
No. 1, in which the angle of abduction is LO degrees 


parallels the tibia and is at right angles to the transcondylar axis or frontal plane of the 
femur.* 


AND GRAPHS IN THE DETERMINATION 
OF FEMORAL TORSION 


The shadow of the radiopaque metal reference bar (lateral to the greater trochanter) 

Is projected on to the film and becomes the reference line. A line is now drawn on the film 
through the central axis of the femoral neck, and it is projected until it crosses this refer- 
ence line (Pig. 7). When this line is drawn, the borders of the cortex of the neck should be 
accurately identified. The central exis lies mid-way between these cortical borders. The 
femoral head, or epiphysis, is often found to be in an asymmetrical position on the neck 
Fig. 1-1), and its center should not be used as one of the points for the determination of 

the central axis on the film. At the intersection of the central axis line of the femoral neck 


* Dunn, Ryder and Crane, and Shelswell, in their studic s, have used a tec hnique simular to that deseribed 
vy Crenslen in 1936 for positioning of the patient and the taking of lateral roentgenograms of two hips 
on the same film. The authors believe that the technique here described results in a roentgenogram with 
fewer possible sources of error than the Gaenslen or a modified Gaenslen technique 
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and the reference line, a line is drawn perpendicular to the reference line. This line repre- 
sents the transcondylar axis *, or the frontal plane of the femur (Fig. 7). The angle formed 
by the transcondylar axis and the femoral-neck axis is the measured or apparent angle of 
femoral torsion (Fig. 7). Uf the neck axis is superior to the transcondylar axis, the angle is 


designated it plus angle, 


| Bi that is, there is ante- 
| | if the neck axis is in- 
ferior to the transeon- 
16 | i dylar axis, the angle is 
designated a minus an- 
gle, that is, there is 
214 retroversion present 
Fig. 1-C); and if the 
y Trve torsion axis of the femoral neck 
t Is parallel to the trans- 
4 condylar axis, the angle 
; is zero, and the femur 
} has no measured angle 
of torsion 
| | | | | | The true angle of 
8 + + 4 4 4 torsion can now be deter- 
Wi somined with mathemat- 
eal accuracy from. the 
measured upparent 
of angle of torsion, the 
measured or apparent 
Graph shows the relationship of true angle of inclination to the mensured angle of inclination, and 
reg ingle of torsion. This graph is prepared from the angle of abduction 


by the use of a special 
trigonometric formula. This formula is designated Webber Formula No. | and is as follows 


Tan O Pan Oo (Cos a Cot p Sin a 
rs) the true angle of torsion: 
O). the measured angle of torsion: 
a the angle of abduction; 
3 the true angle of inclination: 
3 the measured angle of inclination 


In order to simplity the use of this formula, Graph [has been prepared in whieh an 
abduetion angle of LO degrees has been used; this is the amount of abduction reeommended 
for the lateral roentgenograms. The following example demonstrates the use of Graph I: 

With a measured angle of torsion of +50 degrees and a measured angle of inclination 
of 160 degrees, the true angle of torsion is found to be +60 degrees 

Once the true angle of torsion is determined, it is possible with the use of a second 
trigonometric formula to derive the anatomical or (rue angle of inclination. This second 
formula is designated Webber Formula No. 2 and is as follows 

The second formula is expressed in Graph TL. An example of its use is as follows: 

With «a measured angle of inclination of 140 degrees and a true angle of torsion of 45 
degrees, the true angle of inclination is found to be 130 degrees.* 

* If desired, a radiopaque metal cross bar can be attached to the U-shaped bar at right angles to the 
arms of the U whieh will be projected onto the roentgenogram and will represent the transeondylar axis 
(see Fig. 13). Gross malpositioning by a technician can be checked if the image of the proximal one fourth ot 


the shaft of the femur does not fall almost parallel to this transeondylar axis 
** Alfred Chester Webber, B.S. (Phys.), MOS. (Phys.), superviser of the Physies Group of Polychemical 


THE JOURNAL OF BONE AND JOINT SURGERY 


DETERMINATION OF TORSION OF THE FEMUR SOI 


STUDIES TO CHECK ACCURACY OF METITOD AND 


SOURCES OF ERROR 
Ll. Studres on the Normal Skeleton to Check the Accuracy of Method 


The first studies were carried out on normal dried femora. These were performed to 
check the aecuracy of the roentgenographic determinations with the anatomical measure- 
ments of femoral torsion with a goniometer. The torsions of the dried specimens were 
measured by using the method as shown in Figure 38 and were found to be 0 degrees, 
+4 degrees, and +5 degrees, respectively. Each femur was then rearticulated to the 
skeleton,* and a lateral roentgenogram was taken with the skeletal lower extremity posi- 
tioned in the apparatus exactly as deseribed. In repeated roentgenographie torsion deter- 
minations on these femora, the true angle of torsion of each femur was never found to be 


more than 2 degrees at variance with the torsion determined with the goniometer 


2 The Effect of Flerion of the Hip on the Torsion Determination in the Normal Skeleton 


The effeet of flexion of the hip upon the roentgenographically measured angle ot 


torsion Was determined on 


the normal skeleton. It was + 30 
demonstrated that flexion of +25") 
the hip of more than 90 de. 2 
Oo + 20°: 
grees, that is, bringing the & 
knee up towards the pelvis +15°! 
and abdomen from 90 de- 
grees, causes a decrease in 
anteversion, or minus read- § + 5% 
ing; While flexion of the hip ot = oP 
less than 90 degrees, that is, | 
bringing the knee down away oO - 5° 
from the pelvisand abdomen yy ~19°) 
from 90 degrees, Causes an in- FG 
0. 
crease in anteversion or plus “15 
reading. Graph IIL shows -209. 
that 60 degrees of flexion of | 


the hip from the fully ex- 60? 65° 70° 75° 80° 85° 90° 95° 100° 105° 120° 
tended or neutral position re- 
ANGLE OF HIP FLEXION 


sults in a +26-degree read- 
Ill 


ing: 120 degrees of flexion of 
Cu aph shows the ingle sof temoral torsion in relation to hip flexion 


the hipfrom the neutral posi- from roentgenographic skeletal studies. When the knee is brought to 
tion results in a 21-degree — ward the abdomen and pelvis from 90 degrees, the amount of femoral 


torsion decreases, that is, the anteversion reading becomes less: when 
reading; and 90 degrees of the knee is brought away from the abdomen and pelvis from 00 de- 
flexion of the hip from the grees the amount of torsion increases, that is, the anteversion reading 

: : becomes greater The angle ot hip flexion as used in this graph Is 
neutral position to a right measured from the neutral position or O degrees of flexion 
angle results in a +4-degree 


Research, at the Ioxpe rimental Station of the kk. 1. duPont deNemours ¢ PALLY, Wilmington, Delaware, de 
rived the formulae and their resulting graphs after detailed studs 

In the course of verifying these trigonometric determinations, we construeted two plastic models 
Phese models considered the following planes and angles: 

\ Hip abdue tion 

B. Femoral torsion 

C. Angle of inclination (neck-shaft angle 

The authors were impressed by the mathematical accuracy of the formulae and graphs when clinical! 
ind experimentally applied 

Nore: Enlarged and more detailed copies ot Graphs [and Il may be obtained by writing to the Alfred I 
duPont Institute 

* If studies are to be made on an ordinary articulated skeleton, the usual articulations should not be 
used. The authors have found that normal elastic struetures are satisfactorily simulated with the use of a 
rubber-glove hip-joint capsule with rubber collateral and cruciate ligaments at the knee 
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reading. This latter reading is the torsion for this femur as measured with a goniometer. 
These findings clearly indicate the importance of the femur’s being at right angles to the 
roentgenographie table and film in the positioning of the patient. If the femur is at an angle 


to the table greater or less than 90 degrees, the torsion determination will be incorrect 


3. The Effect of Abduction of the lip on Torsion Determinations in the Normal Skeleton 


Roentgenographic studies were performed to determine the effect of abduction of 
the hip on the torsion determination on the sume three normal right femora mentioned in 
the first paragraph of this seetion, of which the angles of torsion were O degrees, +4 


degrees, and +5 degrees, respectively. Lateral roentgenograms were taken of the hips of 


femora articulated to the skeleton, positioned as described in the authors’ method with 
abduction varving from LO to 50 degrees. It was found that there was never more than 2 to 
3 degrees’ variation with the same femur in the different degrees of abduction. From this 
study, it is concluded that in the normal femur with minimal torsion, that is, less than 10 
degrees, abduction of the hip is an almost negligible factor as a possible source of error 
However, this was not found to be true when the femur had more than + 10 degrees of 
torsion, as will be demonstrated later in these studies 


1 The Effect of tnterior Bowing of the Femur on Torsion Determinations 


The shaft of the femur normally has a small amount of anterior bowing. If, when the 
lower extremity is positioned and the femur is aligned, this anterior bowing is not taken 


Photograph is a lateral view of a normal femur in the authors’ position articulated with the 
pelvis and leg Note that the line ym rpenadic ular to the table bisects the greater trochanter and 
the adjacent one fourth of the femoral shaft, and it passes OVET the anterior border of the external 
condylar ridge. This position gives the most accurate torsion determination 
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ia. LO 
An udjust ible wooden femur articulated with the yu Ivis has been placed in the authors’ 
position It will be noted that the angle of inclination can be change d and ace urately mensured 
with the protractor and that the amount of torsion can be changed and measured by the scale 
ind arrow 


\ normal femur is shown in which an angulated metal rod has replaced the neck and tro 
chanterie areas. It will be noted that on the distal side of the protractor is a small cylindrical 
section of bone. This section ts attached to and rotates with the metal rod so that the amount of 
torsion can be accurately determined with the protractor and arrow The five metal rods are at 
angles of 90 degrees, 110 degrees, 130 degrees, 150 degrees, and 170 degrees. These rods are 
interchangeable and are easily inserted into the head and shaft 
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into consideration, there will be a definite error in the torsion determination. In order to 
obtain the correct position to ensure the minimum error, the femur should be so placed 
that a line perpendicular to the roentgenographic table passes through the anterior border 
of the external condylar ridge and bisects the greater trochanter (Fig. 8). This line, as can 
be seen, will also bisect the lower one fourth of the shaft of the femur. If there is an ex- 
cessive amount of anterior bowing, such as is seen in Figure 9-A, and this method of align- 
ment is used, the perpendicular line passing through the anterior border of the external 
condylar ridge will not bisect the lower one fourth of the shaft and greater trochanter, and 
there will be an error in the torsion determination. In this instance (Fig. 9-A), there will 
result a flexion of the hip of 12 degrees from the right angle. This amount of flexion, as can 
be seen in Graph TIT, will result in a decrease of the torsion determination. To correct the 
error in anterior bowing greater than normal, it is necessary to displace the knee distally 
to a perpendicular line through the greater trochanter which does not pass through the 
anterior border of the external condylar ridge, the amount of displacement depending 
upon the amount of anterior bowing (Fig. 9-B). 


5. Studies on Specially Constructed Femora to Check Further Sources of Error and to Check 


the Special Trigonometric Formula for the Correction of Error 


In order to check the angle of inclination as a source of error, to further cheek abdue- 
tion as a source of error, and to check the special trigonometric formula for the correction 
of error, studies were made on the following specially constructed femora: (a) A wooden 
femur which allowed variation of both torsion and the angle of inclination, but the shaft of 
Which was straight and contained no anterior bowing (Fig. 10), and (b) a normal femur 
with the section from the subeapital area to the subtrochanteric area replaced with a 


An adjustable metal-rod femur has been articulated in the authors’ position. The special posi- 
tioning apparatus is adjusted so that the proximal one fourth of the femur is perpendicular to the 
roentgenographic table 
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Lateral roentgenogram shows metal-rod femur articulated with skeleton in the authors’ position 
There is an ingle of inclination of 130 de grees, an angle of fixed torsion of 30 degrees, and an angle ol 


abduetion of 10 degrees. From this roentgenogram, the measured angle of torsion is +27 degrees 
on 


teferring to Graph I, with a measured angle of torsion of +27 degrees and «a measured angle of 
inclination of 130 degrees, the true angle of torsion was found to be 30 degrees which checks the 
fixed torsion. Note that the short arm of the metal rod which forms part ol the proxim il one fourth 
ol the femur is pur illel to the transverse Condyvlar axis or at right ingles to the primary reterence 
bar. When this condition exists, the positioning of the femur for the lateral roe ntgenogram ts correct 


metal rod, Which could be rotated in order to Vary the degree of torsion (referred to as 
metal-rod femur) (Figs. 11 and 12). In order to be able to vary the angle of inclination, five 
interchangeable metal rods were used with angles of inclination of 90, 110, 130, 150, and 
170 degrees, respectively 

The adjustable wooden femur was articulated with a normal skeleton and forty-five 
lateral roentgenograms of the hip were made in the authors’ position with Combinations of 
a) abduction at 5 degrees, 10 degrees, 20 degrees, 35 degrees, and 50 degrees; (b) the angle 
of inclination at 90 degrees, 130 degrees, and 170 degrees; and (c¢) the angle of torsion at 
+30 degrees, +60 degrees, and +90 degrees 

The metal-rod femur was articulated with a normal skeleton and twenty-seven lateral 
roentgenograms of the hip were made in the authors’ position W ith combinat ions of (a) ab- 
duction at 10 degrees, 35 degrees, and 50 degrees; (b) the angle of inclination at 90 degrees, 
130 degrees, and 170 degrees; and (¢) the angle of torsion at +30 degrees, +60 degrees, 
and +90 degrees (Pig. 13 

In order to further check the roentgenographic findings, a photographic technique 
Wis developed with the use of the metal-rod femur. A light source of a LO0O-watt eleetric- 
light bulb, representing the roentgen-ray tube, was placed directly above the metal-rod 
femur articulated with the skeleton in the positioning apparatus. Photographie paper was 
placed beneath the hip in the same manner as the roentgen-ray film. One hundred and 


fifty photographs were made with combinations of (a) abduction at 5 degrees, 10 degrees, 
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ANGLE OF FEMORAL TORSION 


8 10 12 
AGE IN YEARS 


Graph showing amount of femoral torsion according to age. 215 normal children (430 hips) were used 
between three months and sixteen vears of nge There were: 
16 children between 3 and S months with a variation of +41° to +20° and an average of +51 
30 children between | vear and 2 vears with « variation of +38° to +13° and an average of +23.7 


33 children between 2 vears and 4 vears with a variation of +32° to 2° and an average of +20 
I? and an average of +20 


+] 
30 children between 4 vears and 6 vears with «a variation of +36° to +1 
34 children between 6 years and S vears with a variation of +32 to +7° and an average of 419.2 
31 children between S vears and LO vears with a variation of +27° to +10° and an average of +18.4 
9 children between LO vears and 12 vears with a variation of +2S8° to +5° and an average of +17.2 
13 children between 12 years and 14 vears with a variation of +24° to +3° and an average of +14.2 
10 children between 14 vears and 16 vears with a variation of +26° to +5° and an average of +104 
100 normal adults (200 hips) were used of an average age of twenty vears with an average torsion 
of +8.7 


20 degrees, 50 degrees, and 40 degrees; (b) the angle of inclination at 90 degrees, 110 
degrees, 130 degrees, 150 degrees, and 170 degrees; and (¢) the angle of torsion at +0 
degrees, 10 degrees, 20 degrees, 50 degrees, 40 degrees, 50 degrees, 60 degrees, 70 degrees, 
SO degrees, and +90 degrees 

In addition, two sets of metal rods attached in series in such a manner that when one 
moved the whole set moved were used and roentgenograms were made in varving degrees 
of abduetion. The first was a set of six rods with a fixed angle of inclination of 130 degrees 
and torsion varving from 10 degrees retroversion to +60 degrees anteversion. The see- 
ond was a set of eight rods with « fixed torsion of +15 degrees but with the angle of in- 
Clination varving from 90 to 160 degrees 

Typical of the data obtained from the experiments with the specially constructed 
femora is the information contained in Tables [and U1. 

The findings from the experimental studies on these specially constructed femora 
showed the amount of error in the measured torsion determination with the authors’ 
method increased (1) with an increase in the angle of inclination and (2) with an increase 
in hip abduetion, and, further, that the amount of the error in the measured angle of 
torsion became greater With an inerease in the angle of fixed or true torsion. 

The data from these experiments uniformly checked the accuracy of the special trig- 


onometric formula (Webber Formula No. 1) for the correction of error 


PATIENT FINDINGS 


Roentgenograms are reported on 1,204 hips of 499 children and 103 adults. Of these 


hips, 630 were in patients considered to be normal, and 574 were in patients with abnormal 


conditions 


1. Reliahility of Veasurements in the Normal Child 


To establish the reliability of the determinations of the measured angle of torsion in 


the living subject, there were used three normal children of the ages of eighteen months, 
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TABLE 


Merat-Ropv Femer 


Fixed or True 


Angle ol Measured 
Inclination Abduetion Torsion Torsion Error 
(Leqres (Degree (Degrees (Per cent 


(Degrees 


10 +30 #30 0 
110 10 +30 
130 10 $30 +-27 10 
150 10 +30 +24 20 
170 10 #30 


TABLE II 


Woopen Femur 


Angle of Fixed or Truc Measured 


Abduction Inelination Torsion ‘Torsion 
(Dearee (Degree (Deaqree 


20 


+ 16 de- 


grees, and +1 degree, respectively. The technician positioned all the patients without 


SIX veurs, and seventeen vears, with angles of femoral torsion of +14 degrees, 


being checked by a physician. Lateral roentgenograms of the hips of these three patients in 


the authors’ position were taken of each patient each day for nine days. The average 


standard deviation in the torsion roentgenograms was 2.4 degrees, which is considered by 


the authors to be within the limits of error for a determination of this character. 


2. Normal Patients 


For the normal studies, the roentgenograms of 215 children and 100 adults (630 hips 


were used Graph 1\ The ages ol the children varied from three months to sixteen vears 


and the ages of the adults averaged twenty vears. The average readings of thirty-two hips 


in sixteen children from three to erght months of age was +31 degrees. This figure decreased 


to + 23.7 degrees at two vears of age the sharpest decrease in one age period, This is what 


might be expected as this represents the first months of normal weight-bearing. The final 


adult figure of +8.7 degrees is quite close to the figure of +8.02 degrees of Kingsley and 


Olmsted as determined in 720 dried femora 


It is the belief of the authors at this time that Graph IV represents as true a picture 


of the angle of torsion in the growing child and adult as can be determined by a roent geno- 


graphie method 


3. Patients with Abnormal Conditions 


Some of the most significant variations from normal in 574 lateral roentgenograms ot 


the hips of 287 children and adults are as follows: 


\. Congenital Dislocation of the Hip 


In twenty-nine children with a total of forty dislocated hips, the average angle of true 


torsion Was +51 degrees. This is to be compared to an anticipated average of + 20.3 de- 


grees in these children (Graph IV). It is interesting that the average true torsion in the 


eighteen non-dislocated hips in the unilateral cases was + 43.5 degrees. The amount of 
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torsion in every dislocated hip in this series was in excess of the anticipated torsion for the 
age. The variation in the dislocated hips ranged from a minimum of +29 degrees to a 
maximum of +85 degrees. In eighteen of the forty dislocated hips, there was torsion of 
+50 degrees or more, with ten of these hips having a torsion of 4-70 degrees or more 

Comment: These observations confirm the reports of most investigators. Certainly, the 
greatest clinical value of the determination of torsion is in the treatment of the congenitally 
dislocated hip. To have an accurate knowle lye of the amount of torsion in the femur will 
be not only of assistance in determining the amount of correction which is needed in a 
rotation osteotomy follow ing a reduction of the hip dislocation, but also will be of assist- 
ance in the initial decision concerning the position in which the hip should be immobilized 
following reduction 

B. Cora Plana 

\ definite increase in expected torsion was present in 60 per cent. of the hips with coxa 
plana. The average torsion was + 27.6 degrees in thirty hips with coxa plana in twenty- 
five children. This may be compared to an expected normal of + 17.8 degrees for children of 
these ages (Graph IV). The average torsion in the twenty normal hips in this series was 
+ 24 degrees. In twelve of the thirty hips with coxa plana, there was torsion of from + 10 
to +28 degrees more than the expected normal for this age. However, on the other hand, 
in eleven of the thirty hips the variation from the normal was only 2 to 3 degrees, which is 
considered within normal limits. 

Comment: Although the difference between the average torsion of the femur in the 
hip with coxa plana and the normal hip is not great, it is definite; and, in a few hips with 
coxa plana, it is excessive. It is quite possible that, due to the forward twist of the neck and 
shaft, abnormal cireulatory changes may take place with growth of the hip. This may re- 
sult in the characteristic aseptic necrosis in the upper femoral epiphysis. Proof of this may 
be forthcoming from the studies of the cireulation of the hip in the child which, at this 
time, are being carried on in some orthopaedic centers 

C. Slipped Capital Femoral Epiphysis 

In two of the four cases, there was a definite decrease in expected femoral torsion. In 


one of these there was a 12-degree angle of torsion in an unreduced dislocation of the 


epiphysis; and in the other, which was bilateral with minimal slipping, there was 0 degrees 


in the right hip and —2 degrees in the left hip 

Comment: With an abnormal torsion, it is likely that an increased stress may be placed 
upon the capital epiphyseal line and be one of the factors in a slipping of this epiphysis. 

D. Fractures of the Neck and Trochanterie Region 

There was a definite decrease in torsion, with readings of ‘ie Y and +1 degrees in 
three cases of incomplete, or partially reduced, fractures of the neck and trochanteric 
region of the femur in adults 

Comment: This finding may be significant as an explanation of pain and disability 
accompanving an apparently good roentgenographic result 

I. Congenitally Short Lower Extremities 

Children with one congenitally short lower extremity, aged four, ten, and eight vears, 
revealed a definite decrease in torsion in the hip of the short extremity, with readings of 

+1, and 10 degrees, respectively, 

Comment: The authors ean find no record in the literature of this observation 

Other Observations 

In addition to the variations in the angle of torsion of the femur, as related to clinical 
conditions, many variations of the normal anatomy of the neck of the femur have been 
noted. A variation in the thickness and length of the neck has been repeatedly observed. 
Associated with an anteversion, there has been observed a curving posteriorly of the neck 
This condition has been seen in what appeared to be normal hips. [It has been described as 
cora anteverta by Mileh, who believes it takes place at the epiphyseal line and may be a 
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dition similar to slipping of this epiphysis. This may be one of the causes of congenital 
oeation of the hip 

Three additional skeletal studies are now being carried out. 

1. A study of the effect of valgus and varus of the knee on torsion: There is presump- 
-evidence that an increase in valgus will give an increase of torsion, while an increase in 
us will give a decrease in torsion 

2. A study to verify the true central axis of the acetabulum: There ts presumptive 
lence that there may be a variation in the amount of torsion of the femur in relation to 
changes in the central axis of the acetabulum 

3. A study to verify the reported anterior and posterior acetabular indices 
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AND ULNAR-NERVE PARALYSIS * 
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The purpose of this paper is to present observations on the Fowler method of tendon 
transplantation to restore function to the clawed fingers of a combined median-nerve and 
ulnar-nerve paralysis. In addition, a modification of the Fowler procedure is presented for 
use in those cases in which the Fowler procedure or the Bunneil multiple sublimis trans- 
plant is not applicable. The restoration of opposition to the thumb will not be discussed 
The detailed anatomy of the extensor mechanism is well illustrated and explained Wn 
Duchenne’s work and in Bunnell’s classic volume, Surgery of the Hand, and will not be 
repeated here 

The so-called main en griffe deformity has been described in medical literature for 
many years. It has been called characteristic of many different disease processes. Actually, 
it represents the end result of muscle imbalance in the hand resulting from paralysis of the 
intrinsic muscles (interossei, lumbricales, and hypothenar muscles Despite the frequent 
discussion of the mar en griffe in the medical literature, there are few attempts to explain 
the development of the deformity. It should be emphasized that the deformity is the result 
of involvement of the median and ulnar nerves by many different etiological agents or 
disease processes. These include poliomyelitis, Hansen's disease, syringomyelia, Charcot- 
Marie-Tooth disease, and traumatic lesions. In some of these processes sensation is un- 
affected, while in others it is lost. In traumatic lesions, the nerves should be repaired so 
that some degree of sensation will return and satisfactory funetion will be obtained. In 
some of the disease processes the loss of sensation is so gradual that the patient unknow- 
ingly substitutes sight for the lost sensation and continues to use the hand despite the de- 


veloping deformity. This latter type of hand lends itself readily to surgical reconstruction 


CAUSE OF THE DEFORMITY 


In the typical claw-hand the long extensors and long flexors are still intact and fune- 
tioning, while the intrinsic muscles are non-functioning. The dorsal and volar interossei, 
lumbricales, and hypothenar muscles are paralyzed regardless of the etiology of the paraly- 
sis. The resulting imbalance usually causes the gradual appearance of the claw deformity 
When an attempt is made to extend the fingers, the wrist drops into some degree of flexion, 
the proximal phalanges go into hyperextension, and the middle and distal phalanges go 
Into Varying degrees of flexion. The loss of the flexor component ol the interossei and 
lumbricales on the proximal phalanx is the principal loss and the cause of the deformity 

It is true that some of the strength of extension of the distal two phalanges is lost, but this 
accounts only partly for the deformity The unopposed pull of the long extensors on the 
proximal phalanges pulls the fingers into hyperextension at the metacarpophalangeal joint 

This increases the tension on the flexor profundus and flexor sublimis and this, together 
with the partial loss of extension of the distal two phalanges from intrinsic paralysis, re- 
sults in the flexion deformity of the fingers. There is also a flattening of the palm due to 
loss of the hypothenar muscles, but this is not functionally serious, and in our experience 
does not need surgical repair. As will be explained later, if the proximal phalanges are 
stabilized at ISO degrees of extension or less, the claw deformity will not develop. 


* Read at the Annual Meeting of the American Society for Surgery of the Hand, Chicago, Ilinois, 
January 25, 1952. 
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Fig. I-A: Normal hand making « fist, showing normal dorsiflexion of the wrist when a tight fist is 
mince 
Fig. 1-B: Normal hand with fingers extended, showing how wrist flexes as fingers extend 


Fic. 2- Fic. 2-B 
Fig. 2-A: Patient with radial-nerve paralysis attempting extension, Note extension of interphalangeal 
joints and flexion of metacarpophalangeal joints, which is the result of unopposed action of the interossei 
Fig 2-B: Full eXtension Is accomplished hy the interosse it the proximal phalange sare stabilized 
Only extensor action on the proximal phalanges is restored by this support 


FUNCTIONAL ANATOMY 


Most anatomy textbooks tell us that the interossei and lumbricales flex the proximal 


phalanges and extend the distal two phalanges, in addition to producing lateral motion, 


This leads us to believe that the long extensors can extend only the proximal phalanges, 


but this is not true 


Duchenne’s Concept 


Duchenne’s brilliant observations record the true function of the long extensors. The 
results of his electrical stimulation of the extensor muscles define their function exactly, 
yet he draws the wrong conclusions from his experiments. He states that ‘The distal two 
phalanges extend on the proximal, and then the proximal phalanx extends on the meta- 
carpals, then the metacarpals extend with the carpus on the forearm’’. He makes further 
accurate observations and states, ‘The instant the continuing extension reaches a position 
forming an angle with the forearm (hyperextension) the two distal phalanges flex on the 
proximal phalanges in proportion to the extension of the hand. Then, irrespective of the 
strongest contraction of the extensors produced by the most intense current, it is impos- 
sible to produce extension of the two distal phalanges, while the proximal phalanges con- 
tinue to extend.’ He then wrongly concludes that the long extensors are only extensors of 
the proximal phalanges. He also records his observations on the function of the interossei 
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hig. S-A: Patient with median-nerve and ulnar-nerve paralysis attempting extension. Note flexion 
of wrist, hyperextension of metacarpophalangeal joints, and flexion of interphalangeal joints 

Pig. Full extension ts accomplished by the long extensors i the proximal sare stabilized 
at ISO degrees or less. This s Ipport re places flexor action of the interossei on the proximal phalange s 


big. 4-A: Median-nerve and ulnar-nerve paralysis without claw deformity. Full extension of inter 
jomts Is done by action of long extensors Note atrophy ofinterosse. 


Fig. ¢-B: The tight anterior capsule of the metacarpophalangeat! joint stabilizes the proximal 
phalanuges, prevents hy pereXtensior, ane, allows the long « xtensors to extend the inte rphalangest! joints 


and lumbricales, proving that they flex the proximal phalanges and extend the two distal 
phalanges, and describes their lateral movements. At that time this explanation was not 
accepted, but today it is in all anatomy textbooks, although in most of them the anatomy 
of the extensor mechanism is very poorly illustrated 


Bunnell’s (once pl 


Bunnell’s ingenious work on the function of the interossei and lumbrieales showed 
that a synergism exists between the intrinsic and extrinsic (long extensor) muscles, and 
explained the motion by the “shift of the aponeurotic sleeve’. This shift was supposed to 
determine whether flexion of the proximal phalanx or extension of the distal (wo phalanges 
takes place. He also stated that extension of the distal two phalanges is done by the in- 
trinsics in the first half of flexion of the metacarpophalangeal joint (first 45 degrees of 
flexion) and that the long extensor extends the distal two phalanges in the latter half of 
flexion (from 45 degrees to three quarters of full flexion 

Bunnell summed it up by saving, ‘‘ The gradation between the action of the intrinsic 
muscles and long extensor is gradual, with the balance of power changing when the proxi- 
mal joints are at about 45° of flexion. There is, therefore, power of extension of the distal 
two joints by either the intrinsies or long extensor throughout the range .. .”’. He 
apparently believed that the long extensors are incapable of extending the distal two 
phalanges when the proximal phalanges are in extension, since he later stated that in 
fusion of the metacarpophalangeal joints the insertion of the extensor to the proximal 
phalanx must be cut so that it is free to extend the distal two phalanges. This is usually 


an unnecessary procedure, as will be explained later. 
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Pig. 5-A: Fowler transplantation of the extensor indicis 
proprius, Which has been split into two slips, and the 
extensor digiti quinti. slip IS d to the radial sick 
ol the finger 
Pig. 5-B: Side view of Fowler transplantation, showing 
path oft tendon through the Space, anterior to 
the transverse metacarpal ligament in the lumbrieal canal, 
and inserted into extensor-intrinsic aponeurosis 
Fowler's Conce pl 
Te Fowler's concept of finger extension was evolved 


in stated that normally the distal two 
joints are extended by both the long extensors and the intrinsics synergistically. He further 
pomnted out that, if the proximal phalanyx is stabilized in a position of ISO degrees or less 
with the metacarpal, extension of the distal two phalanges may be done by either the 
Intrinsies alone or the long extensors alone, or by both together. This is the only concept 
Which is in agreement with all clinical and anatomical findings. It explains why the splint 
illustrated on page 488 of the second edition of Bunnell’s book allowed the patient with 
median-nerve and ulnar-nerve paralysis to extend his fingers fully. The splint stabilized 
the proximal phalanges at a little less than ISO degrees, and the long extensor alone could 
fully extend all phalanges. [t also explains why one oecasionally sees a patient with an 
ulnar-nerve palsy or with palsy of both median and ulnar nerves in whom claw-hand does 
not develop. In such a ease it is easily demonstrated that the capsule of the metacarpo- 
phalangeal joint is tight and will not allow hyperextension or very little hyperextension 


of this jomnt. Thus the long extensor is able to extend fully all phalanges, 


CLINICAL APPLICATION OF BUNNELL'S AND FOWLER'S CONE EPTS 


Clinically one has but to observe the various patients with ulnar-nerve lesions or with 
lesions of both median and ulnar nerves to see that Sunnell’s and Fowler's concepts are 
correct. A patient with a paralysis ot the dorsal interosseous branch of the radial nerve or 
complete radial-nerve paralysis is still able to extend the distal phalanges of the fingers. 
This function is due to the fact that the interossei and lumbricales are intact. If any sup- 
port is given to the proximal phalanx by a mechanical device, complete extension of the 
finger occurs The mechanical device merely replaces the extensor component on the 
proximal phalanx and does not restore the pull of the long extensor on the distal two 
phalanges 

In ulnar-nerve paralysis or combined ulnar-nerve and median-nerve paralysis, com- 
plete extension of the distal two joints of these fingers can be given by a mechanical block 
of the proximal phalanges at [SO degrees or less. The only force supplied in this ease is the 
flexion component on the proximal phalanges. Nothing has been done to restore the pull of 
the interossei or lumbricales on the distal two phalanges, vet full extension occurs. Thus it 
Is proved that the long extensor has the power to extend the distal two phalanges if the 


proximal phalanx is not allowed to go into hyperextension 
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A: Case M. TL, girl, aged elev Miedian-nerve and ulnar-nerve resulting from 


or surface of the wrist six vears previously. Preoperative 
two months ol con- 


hig. 6 
laceration of all tendons and nerves on 
photograph showing attempt at extension. The contracture was so severe that 


tintous clastic traction were to gain sutistactory extension before surgery, 


t showing degree of extension possilole following Fowler type of 


hig Postoperative photograph 


‘ tensor transplant 


It was mentioned previously that one occasionally sees an ulnar-nerve paralysis or 


combined paralysis of the median and ulnar nerves without clawing of the fingers. In this 
type of case the capsule of the metacarpophalangeal joint is tight and the patient presents 


joints which will not hyperextend. In these cases the stabilizing force of the imtrinsie 


museles on the proximal phalanx is replaced by the stabilizing force of the tight capsule, 


and the long extensor is able to extend fully the distal two phalanges. This observation 


again proves one of Fowler's contentions; it was from such observations as these that he 


was able to develop his concept and devise an operation to restore extension to the fingers 


Fig. 7-D 


Fig. 7 Case Vo AL, male, aged thirty-six. Preoperative photograph of median-nerve and ulnar-nerve 
paralysis resulting from nerve involvement by Hansen's disease. The deformity had been present for 


fifteen vears. Note severe deformity with mild shortening of distal phalanges due to bone absorption 


Fig. 7-B: Photograph 


type ot extensor transplantation 
Photograph showing spread of fingers. This is due to the pull of the long extensors and not 


alter operation showing degree of extension possible following Fowler 


big. 7-( 
to the transplant 


Fig. 7-D): Photograph showing ability to make a fist 
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N SURGICAL REPAIR OF 


kK) ‘> 
| CLAWED FINGERS 


Bunnell’s M ultiple Sublimas 


Transplantation 


Bunnell’s ingenious opera- 

— tion of transplanting multiple 
slips of sublimis tendons through 

L the lumbrical canals into the 
aponeurotic expansion has pro- 
duced excellent results in the 
hands of many surgeons. Bun- 


nell implied that the suecess of 


the multiple sublimis  trans- 
plantation depended upon a 
bed of soft gliding tissue which 
| \ allowed the ‘gliding aponeu- 
| rosis’’ to make the transplant 
| both flex the proximal phalanx 
and extend the distal two pha- 
langes. There is no question as 
to the effectiveness of this trans- 
| plantation in restoring function 
to hands with paralysis of the 
intrinsic muscles. Good as this 
4 procedure is, however, it will 


not keep proper balance in such 


Fig. 8 a hand if the deformity has 
hig. 8, As Schematic drawing of tenodesis procedure; one half of heen present a long time before 
extensor carpi radialis longus and one half of extensor carpi ulnaris 


are used. Kkach tendon is cut one third of the distance above its 
insertion, stripped distally, and split into two strands that the patient has such a 


surgical repair. The reason is 


Fig. 8, B: The four slips of tendon are passed through each interos- strong habit pattern that he 
seous space and inserted exactly as in the Fowler procedure will setuen to his old abit of 
flexing the wrist when he tries to extend the fingers. This immediately renders the sublimis 
transplants ineffective and they no longer flex the proximal phalanx; thus neither the 
transplants nor the long extensors can extend the distal two phalanges because the proxi- 
mal phalanges are allowed to go into hyperextension. 

The author has used the Bunnell multiple sublimis transplantation many times and 
has had excellent results with it. However, it has failed every time when it was used in 
cases of claw deformity of long standing. It also cannot be used in those cases with weak- 
ness or paralysis of the sublimis from any cause. The only successful operations for restor- 
ing finger extension in claw deformities of long standing are those which limit excessive 
volar flexion of the wrist while simultaneously limiting hyperextension of the proximal 
phalanges, or those which will permanently limit hyperextension of the proximal phalanges 


regardless of the position of the wrist 


Fowler's Extensor Transplantation 


The technique of the Fowler operation requires the use of the extensor indicis pro- 
prius, Which is split into two strands, as well as the two slips of the extensor digiti quinti; 
a slip is passed through each interosseous space anterior to the transverse metacarpal 
ligament and is inserted into the aponeurosis. In our experience it has been advisable to 
insert one slip on the radial side of each proximal phalanx in the combined extensor and 
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Fig. A: Case L. b., girl, aged six. Median-nerve and ulnar-nerve paralysis and partial radial-nerve 
paralysis resulted from poliomyelitis at the age of two. Flail shoulder and elbow and weakness of exten- 
sors and long flexors resulted. Photograph made before operation shows attempt to make a fist 

Fig. 9-B: Preoperative photograph, showing attempt to extend fingers. Note flexed wrist and hyper- 
extension of metacarpophalangeal joints with clawing of fingers 


Fig. 0-C: Postoperative photograph showing ability to make a fist. The stabilization of the proximal 
potas Learagee s by the tenodesis has enabled the patient to use the long flexors of the fingers and the finger 
extensors to stabilize the wrist 

Fig. 0D: Postoperative photograph, showing degree of extension after the tenodesis procedure 
deseribed in bigs S.A and SB 


intrinsic aponeurosis. Several variations of the insertions on either side of the finger ean 
be used, the extensor pollicis brevis or occasionally a sublimis tendon being employed. 

The success of the Fowler transplantation depends on permanently limiting exten- 
sion of the proximal phalanges at SO degrees or slightly less. If it does this and if this 
can be demonstrated at the operating table, then the long extensor is capable of extend- 
ing the distal two phalanges. In addition to this, it also gives a varving degree of limita- 
tion of flexion of the wrist which helps to prevent recurrence of the deformity, for as 
Bunnell states, “The wrist is the key joint of the hand for muscle balance” 

Practically speaking, the Fowler operation may be considered as a tenodesis proce- 
dure, and serves only to limit extension of the proximal phalanges at ISO degrees or less. 


It is doubtful if any degree of “sliding” occurs in this operation. 


PENODESIS OPERATION 


Occasionally one will encounter a case of median-nerve and ulnar-nerve paralysis 
in which there is not sufficient sublimis strength for a Bunnell multiple sublimis trans- 


plantation, and in which the extensor side is too weak to allow the use of the extensor 


indicis proprius and the extensor digiti quinti. Bunnell in the second edition of his book 


suggested a tenodesis procedure for paralysis of the interossei. In attempting to meet 
this problem, the author has devised a method of tenodesis which effectively limits 
extension of the proximal phalanges and which has given excellent results. This was 


done in preterence to the bone-block procedure of Howard. 
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In this technique one half of the extensor carpi radialis longus is cut one third of the 
distance above the insertion; this half is stripped distally and is left attached to the 
second metacarpal. One half of the extensor carpi ulnaris is likewise used and each of 
these strands of tendon is split into two slips. Thus there are four slips of tendon, two 
attached to the base of the second metacarpal, and two attached to the base of the fifth 
metacarpal. One slip is routed through the interosseous space and passed to the radial 
side of each finger; it is placed anterior to the transverse metacarpal ligament and is in- 
serted into the aponeurosis as in the Fowler transplant. In each finger the tendon is 
placed under sufficient tension to limit mechanically hyperextension of the proximal phal- 
anges at the operating table. By experience it has been found safer to put the tendons being 
transferred under too much tension rather than too little. A tendon which is too tight 
can be stretched passively to some extent, but one cannot depend on contracture to 
shorten a tendon which is too loose 

After operation, the hand is immobilized in a pressure dressing which maintains 
the wrist in dorsiflexion, the metacarpophalangeal joints in flexion, and the distal two 
phalanges in extension. The dressing is left undisturbed for three weeks and is then re- 
moved. Active motion of the fingers is started, but the wrist remains splinted in dorsi- 
flexion for an additional two weeks. If the deformity has been present a long time, the 
wrist is left splinted in dorsiflexion until full finger funetion has been obtained 

The author has used the Fowler method of tendon transplantation since 1946. Exclu- 
sive of the number of procedures performed on Service personnel, seventeen operations 
have been performed on fourteen patients. The tenodesis operation has been performed 
in eight cases 

The longest period of follow-up in the series of Fowler transplantations was three 


vears and the longest follow-up on the tenodesis procedure was one and one-half years. 


All of the patients had good results except for one patient with svringomyelia, who had 


only a fair result. The reason for the inferior result is not clear 


SUMMARY 


I. The typieal elaw-hand deformity is caused by non-functioning interossei and 
lumbricales resulting from median-nerve and ulnar-nerve involvement regardless of the 
etiology. Funetion of the long flexors and extensors is still present and the resulting im- 
balance gradually catises the deformity to develop 

2. According to Bunnell’s and Fowler's concepts of finger extension, both the long 
extensors and the intrinsics (interosser and lumbricales) act synergistically to extend the 
distal two phalanges. Fowler further states that either the long extensors alone or the 
interossei alone ean extend the distal two phalanges, provided the proximal phalanges 
are not allowed to extend bevond ISO degrees. 

3. Bunnell’s and Fowler's concepts are partly proved by splinting in radial-nerve 
paralysis. Here the only foree applied is extensor foree on the proximal phalanges and 
full finger extension is possible. It is done by the intrinsic function still remaining. In 
combined median-nerve and ulnar-nerve paralysis, full extension of the distal two pha- 
langes can be restored by block of the proximal phalanx at [SO degrees or less of extension, 
proving that the long extensors can extend the distal two phalanges if the proximal 
phalanges are stabilized. 

$. The Bunnell multiple sublimis transplantation for paralysis of the median and 
ulnar nerves gives excellent results in those cases in which there are sublimis museles 
suitable for transplantation and in which the deformity is of recent origin 
5. The Fowler operation for restoration of full extension in median-nerve and ulnar 
nerve paralysis consists in transplanting the extensor indicis proprits and extensor digitt 
quinti through the interosseous space, through the lumbrical canal anterior to the trans- 
verse metacarpal ligament, and inserting it into the combined intrinsic extensor aponeu- 
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rosis. This procedure gives excellent results in those cases in which the sublimis muscles 
are not suitable for transplantation, and in which the deformity is severe or has been 
present for a long time. The limitation of wrist dexion resulting from this procedure is 
helpful in overcoming the claw deformity. 

6. The same foree can be exerted by a pure tenodesis operation in which one half 
of the extensor carpi radialis longus and one half of the extensor carpi ulnaris are used 
ach tendon is split into two slips and inserted in the same manner as in the Fowler 
transplantation. The tenodesis procedure described here is recommended for those cases 
in which insufficient extensor power is present to allow use of the extensor indicis proprius 
and extensor digiti quinti for the Fowler transplantation and those in which the sublimis 
muscles are too weak for the Bunnell transfers. 

7. The three methods of tendon transplantation for the correction of the claw-hand 
of median-nerve and ulnar-nerve paralyses discussed here can be used in nearly all cases. 
The only cases not suitable for such tendon transplantations are those with secondary 
skin contractures and fixed joint contractures; these require joint arthrodeses. [It should 
be obvious that great care must be exercised in selecting the proper procedure for each 
individual case 
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DISCUSSION 


Dr. Sreruing BUuNNeLL, San Franetsco, Canmornta: wish to compliment Dr. Riordan on his 
meticulous work on the paralyzed hands of lepers, many of which show extreme deformity, and on the ex 
cellency of his results 

First I wish to disp lany thought of difference in understanding of this complicated problem ol restor 
ing muscle balance in a finger. It is Hiportant to know all the pring iples and to choose those methods that 
ure most suitabl 

Fundamentally the proximal joint ol a normal limb must be stabilized in extension and flexion before 
the tendons ean properly move the distal parts, esper inlly in the base of the finger or in the wrist jot 
This is a matter of muscle balance 

Fingers with loose volar capsules cock back in their proximal joints and claw in their distal two, It is 
well known that the greater the cock-back, the greater is the clawing. If the nerves are injured below thei 
branches to the flexor museles in the forearm, the clawing is greater as the long flexor muscles are active 
If the flexor muscles are adherent in the forearm, clawing is extreme In those proximal jomts with tight 
volar capsules, the Joints remain straight Thev cannot cock back and there is no need for stabilizing them 
in flexion 

Correction of the cocking back of the clawed finger is a necessity I have for vears given much thought 
to this problem. This cocking back may be so extreme in such cases of long established deformity that stru 
tural changes have set in. One of these changes is shortening of the long extensor musé le. Then when the 
proximal jomnt is held slightly flexed by tenodesis, there is a stronger effect of the long extensor to straighten 
the finger 

Normally the long extensor, because of its limited amplitude, extends the proximal joint strongly, the 
middle joint mildly, and the distal joint weakly and imperfectly. Cutting the attachments when present 
in the proxinal phialans vives it a wrenter amplitu le to on the distal two joints The long extensor works 

best wilien the proxunal tinger jount is flexed from 45 to 90 degrees and less and less effectively as the proximal 

finger joints are straightened. To give an example of limited amplitude, when we fully flex the middle finger 
joints PASSIVE lv, we are powerlk ss to extend the distal jolts There is considerable variation in the «le pres 
to which the long extensor can straighten the finger. In the chimpanzee there is sufficient excursion of the 
long extensor to extend all finger jJomts at once strongly and complete ly 
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the femoral neck, —~the surgeons particularly in connection with its role in such pathologi- 
cal conditions as congenital dislocation of the hip Both 2roups have contributed extensive 
measurement studies of the amount of anteversion in anatomical specimens largely from 
adults? * 4 © 7 *: the clinician, however, is faced with the problem most often in living 


MEASURING FEMORAL ANTEVERSION: THE PROBLEM 
SND LAWRENCE CRANE, M.D., NEW YORK, N. Y. 


From the Department of Orthopaedic Surgery, Columbia University Collegeof Physicians and Surgeons, 
and the New York Orthopaedic Hospital in the Columbia-Presbiterian Medical Center, New York 


AND A METHOD 


Orthopaedists and anatomists have long found interest in the anteversion angle of 


children and needs a reliable, practical method for measuring the angle in this group 


Two techniques involving fluoroscopy and rotation of the femur have been deseribed ® '! 


and rather gross methods of clinical estimation by rotating the thigh while palpating the 
femoral head and trochanter are widely used 
tion may invalidate the measurements made by these indirect methods, while the fluoro- 


scopic techniques, though geometrically sound, in addition are inconvenient, may be 


FEMUR 


AXES, PLANES, AND ANGLES 


Observing the femur, as in Figure 
1, one easily recognizes the axis of the 
shaft and the axis of the neck, as well 
as the angle of inclination which they 
mark out. Next one needs to visualize 
the ‘“transcondylar axis"; this is sim- 
ply a transverse line through the 
condyles, as represented by a wire in 
Figure 1. A plane surface which in- 
cludes the transcondylar axis and the 
axis of the shaft may be called the 
transcondylar plane. This plane is, 
then, a hypothetical flat surface pass- 
ing exactly side-to-side through the 
femur. Viewing the bone from directly 
in front or behind, one sees the trans- 
condylar plane as a surface; looking 
from above or below, one sees it as a 
line which is represented in Figure 2 
by the condylar wire. The axis of the 
femoral neck usually inclines forward 
from. the transcondylar plane; one 
recognizes the angle of anteversion as 
the angle between the transcondvlar 
plane and a plane including the axes 
of the neck and shaft. [It is seen, as in 
Figure 2, when looking along the axis 
of the shaft. The term ‘femoral tor- 


sion” is more descriptive than ante- 
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ersion, for immdeed the angle represents 


Neck OXxIS the amount of twist or torsion between 
A ihe upper and lower ends of the femur 


Using this term, Soutter and Bradford 
Trans-condylar provided the precise definition: “Th two 
ax is planes are revolved through the axis of 


the shaft until one includes the line of the 


condyles, the other the line of the neck, 


the torsion will be the difference in in- 

clinution of these two planes, 7.¢. the 
inteversion (A dihedral angle of these planes 


Some contusion in anatomical and 
orthopaedic hternture has arisen from lack of striet apprecrition of this veomerrric defini- 
tion, which is, of course, of basic importance to any method of measuring anteversion in 


isolated bones or in living subjects 


MEASUREMENT PROBLEM 


Because of its buried position, the upper end of the femur is available for anatomical 
investigation only by dissection or through indirect demonstration by the roentgen ray 
kor clinieal purposes a reo ntgenographic method ot Mmensuring femoral torsion clearly is 
most desirable. The most direct method would be to place the patient on his back, flex his 
hip and knee to GO degrees with O degrees rotation at the hip, put the film under his but- 
tock, and make a view with the rav directed along the axis of the shaft, which would re- 
produce on the roentgenogram the view of the femur shown in Figure 2. Because the rays 
are unable to outline the neck through the muss of stupe rimposed hone and soft TISSLLC, 
such a technique is not practical, Hf, however, patient and x-ray equipment are positioned 
as before and the thigh is then so abducted that the rav strikes the neck at an angle with 
the shaft of 20 to 30 degrees, quite satistactory definition of the neek is obtained (Fig. 7 
This ready solution to the penetration problem immediately creates another difficult, 
Phe of the nee k with the transcondvlat plane thus obliquely projected, Is hho 
longer the true angle ol anteversion The distortion produced is clearly shown in higures 
Sand 4, in which a wire, representing the axes of the neck and shaft, has been substituted 
for the bony trochanter and neck. With the camera simulating the x-ray tube, photographs 
have been made with the femur inthe equivalent of the 90-degree flexed and of the 90-degree 


flexed, 30-degree abducted positions The true anteversion is of course the 62 degrees 


| 


measured in the axial view; the obliquely projected angle is 46 degrees, an error of 16 


PA =46° 


hiv. 3: Axial photograph of model showing true anteversion. (See discussion of Figs. 5, 4, and 3 
big 1: Photog mance wath ibducted 30 degrees trom: the position shown in big >, show 


ing projected anteversion (2A 
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degrees. The magnitude of this error 
produced bv abduetion is) variable 
and depends on the true anteversion 
and the angle of inelination.* Tn the 
“normal” adult, with an inclination 
of 135 to 145 degrees and anteversion 
of 10 to 15 degrees, the error is nu 
merically small some 3 to 6 degrees 
If, however, there is a high angle ot 
anteversion and inelination — so often 
the case when the clinical anteversion 
problem arises — the error may be 30 
degrees or more; this is true with any 
degree ol abduction sufficient to vive 
a readable roentgenogram 

The solution to this problem be 
Comes Ub CNETCISE geometry, based 
on the fact that, if two roentgeno 
graphic projections of the femoral 
neck ure obtained each Ith at known 
fixed POSTELOn, the true angle of ante 
Version (and ol eat be de 
termined by graphic or mathematical 
analysis. One projection is the abdue 
tion view, already deseribed, which 
gives a projected angle of anteversion; 


the other projection Is a straight 


anteroposterior view made with the 

femurin neutral rotation, which gives 

ae projected angle of inelination In 

Figure 5, the anteroposterior view has Frontal photograph of model showing projected inch 
been simulated through the use of the yation 

model femur.** For practical use, we 


have prepared a table and a graph with either of which, having measured the two projected 


angles, one enn easily determine the true angle of anteversion (Table Land Graph 1) 


Phe data from Table | were used in preparing the graph 
PHE TECHNIQUE: PRACTICAL DETAILS 


In the clinical application of these principles for measuring femoral torsion, there 
are tour steps 


1. An anteroposterior roentgenogram is made with the femur in neutral position 


‘In a recent article, Do M. Dunn has recognized and well illustrated the distortion of anteversion in 
herent in abduction roentgenography and has emphasized the fact that the amount of distortion is a tuetor 
of the actual anteversion. He has not discussed the fact that this distortion is also influenced by the actual 
inclination 

** The relationship between the various angles is given by the formula 

tan A tutha cos 
cos 

in which A the ingle ol anteversion 

a the projected ob anteversion 
l the projected angle of inclination minus cle “grees 
0 the angle of abduction used in making that view 

The authors wish to express their indebtedness ind gratitude to Robert L. Taylor, Ph D., of the Colum 
bia University Department of Mathematics, whose independent analysis confirmed the geometric beasts 
of this method, and who contributed a very complex general analysis which deseribes the angular relation 
ships for all possible positions ol the femur 
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projected anteversion 
O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 


4 7 12 16 20 24 29 33 38 43 47 53 59 65 71 77 84 > 


— 


80 
90 
95/0 5 9 14 18 23 28 32 37 42 47 52 58 63 68 74 79 85 
100 ||/O0 5 10 14 19 24 29 34 39 44 49 54 59 64 69 74 BO 85 90 
105 |iC 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
110 |}0 5 10 16 21 26 31 36 41 46 51 56 61 66 71 76 80 85 90 
115 ||}O0 5 Il 16 22 27 32 38 43 48 53 57 62 67 72 76 81 85 90 
120 |/0 6 Ii I7 23 28 34 39 44 49 54 59 63 68 72 77 BI 86 90 
125 O 6 !2 18 24 30 35 41 46 51 56 60 65 69 73 78 82 86 90 
130 ||O0 6 13 19 25 31 37 42 47 52 57 62 66 70 74 78 82 86 90 
135 ||0 7 14 20 27 33 38 44 48 54 58 63 67 71 75 79 83 86 90 
«!40|}0 7 14 21 28 34 40 46 50 56 60 64 68 72 76 80 83 87 90 
2145 ||0 8 16 23 30 36 42 48 53 58 62 66 70 74 77 80 84 87 30 
2!50 |0 9 17 25 32 39 45 50 55 60 64 68 72 75 78 8! 84 87 90 
3/55 O 10 19 27 35 42 48 54 58 63 67 70 73 77 79 82 85 87 90 
160 |}0 1 22 31 39 46 52 58 62 65 70 73 76 78 BI 83 8&6 BB 90 
e!65 10 13 26 36 45 52 57 62 66 70 73 76 78 80 82 84 86 88 90 
S170 O i8 33 45 53 60 65 69 72 75 77 79 BI 83 84 86 87 89 SO 
o!75 ||0 29 48 59 67 71 75 77 79 81 82 84 85 86 87 88 8B 89 90 
&180 Ilo 90 90 90 90 90 390 90 90 90 90 90 90 30 90 90 90 90 we 


4 Sil 46 46 (Ol 56 62 67 73 79 B4 
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I 
Since the formula (page 323) defines the relationship of the true angle of anteversion to the 


projected angles, the data contained in Table T were most readily obtained by substituting all 


the various possible values for a and ¢, solving for A in each esse empirical tests were made in 


thro« Nit 
1. The wire model was used, as in Figs. 3, 4, and 3. with v irious combinations of anteversion 
Wd inelination in about ten tests. With this simple structure positioned precisely, the data check 


exacth 


2. Measurement: were made on five dev adult femora and on two children’s femora. (More tests 


on adult bone eemed supertluous, since the available specimens were normal’ and had nearly 
the same angular characteristies.) Here the maximum diserepaney between the anteversion as 
determined by the x-ray method and as direethy: me isured on the bone (5 degrees) seemed well 


Vithin the magnitude of reasonable error of the latter measurement. This test, like the first test, 
is Veriieation tor the geometric method und the dats obtained mathematically It is not a con- 
irmation of the aecuriey of the method im the living the dry femur being much easier to position 


than the wiggling child 


Ina \ ise ve have compared the findings at open reduction for congenital dislocation of 


thre vith thre pPreaperative le fermination ob anteversion It Is, OF course, not possible to make 


Hh accurate measurement ob a bone under surgical conditions, but the estimate has been in good 


with the Preoperative Tneasurement ot aoteverston by method 


2. The roentgenogram of the hip with the hip and knee flexed 90 degrees and the 


thigh nbducted 30 degrees Is 


3. Lines re presenting the axes of the neck and shaft are drawn on the developed 


interoposterior film 


1. Lines representing the axis of the neck and the transcondylar plane are drawn on 


the abduetion film The two projected angles are then measured with a protractor (igs 
7 and sS 


The true angle of anteversion is determined by reference to the graph or table 


MAKING THE ROENTGENOGRAPHIC VIEWS 


Reasonably accurate determination of anteversion requires that the positioning of 


the femur for both roentgenograms be rather precise, which clearly is not easy in actual 


practice 
1. The ante roposterior view: To obtain this projection, we have placed the patient 
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on his back with his knees P! 180 * 
flexed 90 degrees over the edge 
of the table and his leg aligned 
with the (vertical) table leg. 
If necessary, support is placed 
under the knee so that the 
lateral epicondyle tro- 
chanter are the same distance 
from the table top. Due allow- 
ance in positioning the leg is 


[PROJECTED 
{INCLINATION 
(A-Pview) 


made in the presence of sig- 


ANTEVERSION 


nificant knocek-knee or bow- 
leg. In this position, the trans- 
condylar plane is held parallel 
to the table top; this ensures 
neutral rotation. The film is Va P1120 
placed beneath the buttock Up? 105 


and the exposure is made with P190 


the tube centered above the 1 

hip (Fig. 6). 30 40 50 60 
2. The abduction view: To PROJECTED ANTEVERSION 

secure the patient im position (abduction view) 

for this projection, one of us Grapn I 


(L.C.), in 1948, construeted Graph used to determine true anteversion from the projected 
angles. Broken guide lines illustrate how the projected angles of the 
model (Figs. 4 and 5) are used to find the true anteversion seen in 
8. This frame consists of two | Pig. 3 


the jrame illustrated in Figure 


sections made of masonite, 

one the mirror image of the other. These sections are held together by transverse meta! 
bars with several set screws. The frame, consequently, is adjustable so that any pelvis 
from the age of several months to five vears can be easily fitted. The thighs, legs, and 
feet are strapped into place with the thighs at 90 degrees to the pelvis and the legs at 
90 degrees to the thighs. With five to ten pounds of lead set in the frame, the most active 
child is held immobile. The plate is placed under the frame and the roentgenogram made 


from above the hip, the rays thus being directed along the transcondylar plane. A metal 


har incorporated in the frame transversely parallels this plane and represents it in the 


developed roentgenogram (Fig. 7). 

(In each projection, both hips may be taken simultaneously on one film, the tube 
being centered at the mid-point between the hips. If a tube-to-plate distance of thirty-six 
inches or more is used, no significant error is introduced by the fact that the tube is not 


directly above the joint.) 


Drawing the Aves 

The accurate locating of the axis of the femoral neck in these roentgenograms Is a 
problem which varies with the age of the subject. Before the capital epiphysis has ap- 
peared, it is very difficult or impossible; in a patient nine to fifteen months of age, one can 
recognize With reasonable sureness the needed axis. We have done this by bisecting the 
width of the neck, or the neck and head, at two separate points and by drawing a line 
through the two mid-points, although usually the simple drawing of the axis “‘by eve”’ 
gives the same placement. 

The locating of the axis of the shaft on the anteroposterior film would be difficult in 
the presence of appreciable lateral bowing, but we have not encountered this problem in 
the children we have studied. 
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(sing the Graph 


Having measured the projected 
inclination (2?.7.) and the projected 
anteversion (P?.4.), one simply lo- 
cates the PA. on the horizontal axis 
of the chart, runs upward trom this 
point to meet the particular curve for 
the measured interpolating if 
then one reads “across from 
this pot to the vertical axis of the 
chart to find the true angle of ante- 
version (A) (Pig. 6). In using the 
table, one intersects the column 
headed by POA. with the row headed 
by Po/., interpolating as necessary 


ERRORS 


\nteversion measurements made 
through the use of this technique are 
subject to error from. two sources Fic. 8 
inaccurate the rian used making the abduetion rocntgenogram 
tient when the roentgenograms are 
made and (2) inaccurate location of the axes on the rocnigenograms 

I. Unquestionably itis too much to expect the femur ina living child to be precisely 
in the desired position for these x-rays, even with the mechanical aid of the abduetion 
frame. In the anteroposterior view, the femur may be somewhat flexed or extended, or it 
may be rotated internally or externally. In the abduction view, positioning mistakes may 
result similarly from flexion, extension, and rotation, as well as from abduction either 
more or less than the specified 30 degrees 

At present there is no way of recognizing malpositions from the anteroposterior film 
In the abduction view, however, fexion or extension are revealed when the femoral-shaft 
shadow is not essentially parallel with the indicator bar shadow. Similarly, when a line 
connecting the posterpor surhaces ol the condyles Is not parallel with the indicator bar, 
a rotational malposition has been present. Tf these signs are found, the rocntgenogram 
must be made again 

The positioning mistakes, then, which are not apparent on the roentgenograms are: 
(1) too much or too little abduction in making the view, (2) in the anteroposterior view, 
flexion or extension, and (3) rotation. Assuming positional errors of + 10 degrees (that 
is, the bone being at either extreme of a 20-degree are centered at the correct position), 
and using the general formulae, we have computed that the maximum error in the ante- 
version determination will be about LO degrees for the abduction malpositioning, about 


5 degrees for the flexion-extension malpositioning, and about 15 degrees for the rotational 


malpositioning. [ff two or three such errors are present, they may tend to neutralize each 


other or to be additive. The anatomical circumstances permitting these maximal errors 
are different in the case of each error and in general would be encountered only in an ex- 
traordinary bone, so that we believe it is reasonable to say that, if the method is carried 
out caretully, the error in anteversion determination, resulting from positional mistakes 
When the roentgenograms are made, should rarely be as much as 15 degrees. On the other 
hand, we think it unrealistic at present to credit the technique with an accuracy of better 
than + 10 degrees in routine practice 


2. The problem of locating the axes on the roentgenograms has been discussed pre- 
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viously. The error in anteversion determination resulting from this source is largely a 
factor of the state of bone development, modified by the geometry of the particular situa- 
tion. The working rule is that the more uncertain the placement of the axes on the roent- 
genograms, the more the estimated possible error should be increased. 


DISCUSSION 


We have made anteversion measurements in about 200 subjects, including “normals” 


and patients with abnormal hips (of which most were congenitally dislocated). Most of 
these studies were done concurrently with our increasing appreciation of the geometric 
complexities of the problem, and are not, we feel, sufficiently accurate to justify publica- 
tion at this time 

Qur primary purpose in this paper has been to describe the principles of a geometri- 
cally sound, as well as practical, roentgenographie method of measuring femoral torsion 
The actual technique in its present state of development is certainly open to improvement 
There is a need for refinement in the positioning apparatus, with modifications to improve 
the preciseness and to reveal more surely positional errors in both the roentgenograms 
The use of intra-articular radiopaque materials to define the femoral neck in the study of 
the very young warrants investigation. We bope that we and others may perfect the tech- 
nique, to the end that reliable information about femoral torsion in children, both normal 


and abnormal, may finally become available 
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A STUDY IN THE USE OF BANK BONE FOR 
SPINE FUSION IN TUBERCULOSIS * 


BY DAVID M. BOSWORTH, M.D., HOWARD A. WRIGHT, M.D., J. WILLIAM FIELDING, M.D. 
AND bk. RAYMOND GOODRICH, M.D., NEW YORK, N.Y. 


From the Orthopaedic Service, Sea View Hospital, Staten Island, New Yort 


This study constitutes a critical review of twenty-one patients operated upon at Seu 
View Hospital in an attempt to secure arthrodesis of the spine. On each patient fusion 
was done, bank bone being used; and, on a separate occasion, fusion with the use of 
fresh autogenous bone. Thus we have here a controlled clinical study in’ twenty-one 
people, contrasting the use of frozen homogenous and fresh autogenous bone grafts 

\ total of seventy-one fusion procedures were performed on these twenty-one pa- 
tients. Of these seventy-one procedures, twenty-six were done with bank bone and 
forty-five with fresh autogenous bone, In some the initial fusion procedure was performed 
with the use of bank bone and in others the initial procedure was done with autogenous 
bone, 

Calculations of pseudarthrosis percentages were based on the total number of inter- 
spaces freshly covered (that is, for the first time) and the number of pseudarthrosis inter- 
spaces which developed. There were 239 fresh spaces covered; of these, 104 were with 
bank bone and 135 with autogenous bone. Thirty-four pseudarthrosis intervals developed 
after the use of bank bone and eighteen pseudarthrosis intervals with fresh autogenous 
bone. Therefore, there was failure of 32.7 per cert. with bank bone and failure of only 
13.3 per cent. with autogenous bone. The average number per operation of new or fresh 
interspaces covered with bank bone was four, and the number of those covered with 
fresh iliae bone was three; the length of fusion, therefore, could have had but little in- 
fluence on the results 

To claim that the high percentage of failures with bank bone was due to the fact 


that the bone was not always of the best quality (that is, cortex rather than cancellous) 


is pointless, since, when one uses bank bone, one takes what is at hand or goes without. 


Furthermore, the hone used in these CHSCS WUS from i thoroughly accredited bone 
bank. The specific type of bone used in each case was not recorded. Since fresh autog- 
enous bone was available for all of these patients, it is evident that the quality of bank 
bone used was at the time considered satisfactory. The only consideration leading to the 
use of the bank bone was the saving of time and of an extra operative incision. Moreover, 
since a meticulous fusion by the Hibbs technique preceded implantation of the bank 
bone, it may be questioned whether or not such implantation added anything to the 
chance of securing fusion 

It was routinely noted that, in the cases in which fusion did occur with either method, 
the fusion in those with bank bone (Fig. 1-A) was less in thiekness than the fusion in those 
with fresh autogenous bone (Fig. 1-B). Where pseudarthrosis did occur, those with bank 
bone (Fig. 2-A) tended to show marked absorption of grafts, while those with fresh 
autogenous bone (Fig. 2-B) usually showed merely a break in continuity. (The illustra- 
tions used are from average cases, neither the best nor the worst causes.) In no instance 
where fresh autogenous iliac implants had been made were we able to find sequestrated 
unchanged fragments of dead bone. Such fragments were found, however, after bone- 
bank grafts had been implanted, usually ving in dense sear tissue. On seetion hig | 
such bank-bone fragments showed dead bone cells. Whatever the cause, the important 


* Read at the Anoual Meeting of The American Academy of Orthopaedic Surgeons, Chicago, Ulinois, 


January 30, 1052 
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hig. hie. 1-B 
Pig. I-A: Showing the sparse fusion whieh occurred routinely following the use ot bank bone 
Fig. 1-B: The relatively massive fusion seen here generally 
planted 


formed when fresh iliae bone was im 


Kia. 2-A 
big 2-A Showing 
cervieal fusion 


hie. 2-B 
tlmost complete absorption of the chips used in attempt to secure an oecipito 


2-1: Showing the massive graft remaining from united fresh bone 
lias remained 


The fresh tliae bone 
ind has merely eracked or broken at the pseudarthrosis site, in contrast to the tremen- 
dous absorption of material occurring with bank bone, 
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Photomicrograph of bone fragments removed one vear after operation. No infeetion or other ab- 
normal complication had occurred. Dense scar tissue had surrounded the fragments which at operation 
appeared dead. Note that there are no living cells in the lvcunae 


fact is that in this series, in the same patients, almost three times the number of failures 
did occur with bank bone as with autogenous bone 

The results from hemifusion as compared with bilateral fusion showed no effect. in 
the pseudarthrosis rate which could be considered noticeable or of statistical significance 

Calculations were further made on the efficieney with which bank bone or autogenous 
fresh bone could be used in the repair of pseudarthroses developing in the fresh interspace 
fusions mentioned above 

Of the fifty-two interspaces in which pseudarthroses developed, eighteen were 
repaired by using bank bone and seventeen by the use of fresh autogenous bone 
Seventeen interspaces were not repaired, either because of refusal of the patient to un- 
dergo further surgery or because the pseudarthrosis existed outside any evidence of bone 
destruction. There were six failures with bank bone (33.3 per cent.) and two failures with 
autogenous bone (11.8 per cent.). Of these eight fatlures, five were re-repaired with autog- 


enous bone and all became solid. Three have not been re-repaired to date. 


ASSOCIATED TUBERCULOUS DISEASE AND COMPLICATIONS 


In the twenty-one patients of the series, there was roentgenographic evidence of 
tuberculosis in all lesions operated upon. In seven, proof was obtained by positive cultures 
from draining sinuses, abscesses, or by tissue section. In ten others, the operative diagnosis 
Was confirmed by associated positive chest lesions or other proved lesions. In only four 
Was the typical roentgenographic diagnosis not otherwise substantiated 

Ten of the patients had active pulmonary tuberculosis on admission. Nine of these 
patients are in good condition as regards the chest disease at the present time, with 


their pulmonary lesions arrested. One patient signed out against advice and returned 
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with draining sinuses. He died of amyloid disease. One patient is in poor condition af 
the present time with widespread osseous tuberculosis. One child in the group is mentally 
deficient as a result of tuberculous meningitis. His meningitis was arrested with strepto- 
mvyein and his general physical condition is excellent at the present time. Twelve other 
keletal tuberculous lesions were present in these patients, in addition to their spinal 
lesions 

\t present, of the twenty-one patients, fourteen are fully recovered, have solid 
fusion of their diseased areas, and have been discharged. Four patients are convalescing 
and are in good general condition with a favorable outlook. One patient died and one 
vill probably lie 

Since bank-bone and autogenous fusions were done on the same patients, it Is evi- 
dent that the control of all factors which might influence results was perfect a better 
clinical experiment, even if planned, could not have been devised. Each adult patient 
received one gram of streptomycin per day and each child was given one-half gram a day 
until the fusions were solid, his disease was considered arrested, and he was ready for dis- 
charge. All received the same high-ealoric, high-vitamin diet and general care, and were 


by the per onne! 


SUMMARY 
I. Twenty-one patients on whom fusions have been done with bank bone and with 


fresh iline bone have been studied to determine the efficacy of each procedure 


2. The pose tiddarthrosis rate as enleulated by vertebral Interspaces covered, Was al 
most three time i high ith bank bome vith fresh bone 
>. Lm the repair ol pseudiarthroses the failure rate of bank bone was three times 


that of fresh autogenous bone 


1. The fact that bank-bone implantation gave no higher rate ot pseudarthrosis we 


believe to be due to the accompanying meticulous Hibbs type of fusion. 


5. Bilateral spine fusion as compared with hemifusion gave no statistical advantage 
* All vere dome Dr. John Cobb, whose technique in spine surgery Is unquestioned 
. hy four junior surgeons. Despite this, the results with autogenous 


EXPERIMENTAL STUDY OF THE FATE OF BONE 


CRAWFORD J. CAMPBELL, M.D rHOMAS BROWER, D. GLEN MACKFADDEN, M.D., 


EDWARD B. PAYNE, M.D AND JAMES DOHERTY, M.D., ALBANY, NEW YORK 


From the Department of Surgery, Albany Medical College Alhany 


Phe purpose of this study is toe aluate fresh autogenous, fresh homogenous, and 


preserved hone vratts om the experimental animal 


Reeent work by Reynold and Oliver in on mie rthiolate-preserved hone sand by 


Chieago, 


* Read at the Annu Miecting of The Amerean Academy of Orthopaedic Surgeons, 
| i Ju 26, 1952 
This investigation was supported tresearch grant from the National Institute of Health, 
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PHE PATE OF BONE GRAFTS 
Wilson 


in 1951 on air-preserved bone suggests that the healing of bone-bank grafts 
takes place by a process of Invasion, absorption, and replacement similar to that of 
fresh bone vralts 


Wilson stated that fresh autogenous bone grafts and bank- 


hone grafts were indistinguishable several months after implantation, despite the more 


rapid incorporation of fresh autogenous grafts into the host bone. He believed that any 


Fic. 3-A 
Os purum gralt 


fresh autogenous bone grafts 


Pwo weeks after application to host rib the gratt is firmly attached. The pat- 
tern of invasion of viable tissue into the os purum seaffolding resembles that found in all grafts except 


Fig. 3-B 
Os purum graft ( IS) two weeks after transplantation. Dense fibrous tissue has penetrated into the 
eancellous bone. Newly formed osteoid seams attach the graft to the host bed teproduced from Surgi- 
cal Forum, p. 426 (Proceedings of the Forum Sessions, Thirty-seventh Clinical Congress of the Amer 
ican Colle ge ot Surgeons, 
mission of W, B. Saunders Co 


San Francisco, California, November, 1951), Philadelphia, 1952, by per 
Vol 
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perinenta ! of these suthors was 

Vill ol rl ho in ISO3 that all elements 
of transplanted bone dt in Ht ly formed bone arising from the host 

V-bone 1 trom a pt pomt olf view, tor the filling 
} effective int is at th the w \shausen in Phemister in 
Mew In 1920, and in 1922 
the latter belv | ( it osteogenetic properties persist 


ind that this plaws a signi meorporati tthe graft into the host. Abbott 


Chores 

In this experiment. the host Ove} bed tiponm whieh vralt Was to rest in pertect 
| from the host rib. This gratt rsituated that the gratt could be firmly tmobilized 
| omit. was capable of an steogenetic response. Controls of such 
| prepared osteogent re rem ol ind four weeks for histological 
examination. By us thi technique t} of osteogenetic elements 
into the trom ¢ nd the histological examination was there 
bore simi plitied 

\ ittern for rit time of histological examination 
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hy 
(ds ¢ orption ol os purunm 
purtum. Phe 

iy 1} tea 1} 1} leu terpretation difficult, 

in fresh enneellous and cortical autogenous bone @ratts 

EXPERIMENTAL PROCEDE RI 


PATE OF BONE GRAFTS 


hig Fresh homogenous 
gralt \t two weeks, the 
gralt is firmly fixed to the host 
bed Re produced from Surgica 
Forum, » 126 (Proceedings of the 
Forum Sessions, Thirtv-seventh 
Clinieal Congress of the American 
College of Surgeons, San Fran 
cisco, California, November, 1951), 
Philadelphia, 1952, by permission 
of W. B. Saunders Co 


hig 1-B: Fresh homogenous 
gralt 
transplant ation New], tormed 
trabeculae extend from the cortex 
of the host rib to the trabeculae ot 
the under surtace ot the eaneellous 
portion of the 

Fibrous tissue and moderate 
round-cell infiltration extend up 
ward under the cortical portion ot 
the graft 


55) two weeks alter 


Was obtained hy use ol 
split-rib grafts of uniform 
length These were used as 
onlay grafts and firmly held 
on the host osteogenic bed 
by two stainless-steel wires 
or fine silk sutures. The can- 
cellous intramedullary por- 
tion of the graft rested on 
the prepared bed. The corti- 
cal margin of the rib was ot 
value in showing the rapid- 
ity of the remodeling of the 
graft after its incorporation 
into the host bone 

Ninety specimens 
fresh autogenous and ho- 


mogenous, air-preserved frozen autogenous and homogenous, boiled homogenous, 


and os purum grafts were used they were removed at mitervals of two, four, and eight 


weeks 
All frozen specimens were air-preserved at 30) degrees centigrade under sterile 
conditions The Os purum Wiis prepared split ribs ol dog skeletons, neetone potas 


sium hydroxide, and concentrated salt solution being used 
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Frozen autogenous graft 
25) four weeks alter trans- 
plantation. In all gratts except fresh 
autogenous, dense fibrous tissue 
persisted in some areas. In this 
specimen, the deep surface of the 
cortex 1s separated from the can- 
cellous portion by dense fibrous 
tissue. The authors consider this to 
be the reaction of living tissue to a 
relatively inert foreign bods 


3. Choice of Controls 
Kach type of graft) was 


also studied under conditions 


providing good circulation 


and immobilization but with- 
out osteogenetic response 
from the host. In this experi- 
ment, thirty-eight specimens, 
including fresh autogenous, 
fresh homogenous,  air-pre- 
served frozen homogenous, 
and boiled homogenous bone 
were Implanted into the par- 
avertebral muscles of the 
low back and were removed at 
intervals of two, three, four, 
and eight weeks. This method 
of determining viability and 
osteogenesis Was effectively 
utilized by Axhausen, Phe- 
mister, Calle and Robert- 


son and 


Fig. 


Fig S-A: Fresh autogenous gralt (* S) two weeks alter tr intation. The gratt ois firmly united 
to the host bed 

hig. Fresh autogenous yralt (* 125) two weeks alter intation. The end of the gralt shows 
osteogenetic activity throughout. Neighboring Hlaversian systems show extensive creeping replace 
ment. No other type of bone used in this experiment illustrated similar osteogenesis at this st ie 

There is less infiltration of fibrous tissue and cells thin in other Types ob pratt miaterial 
it this stage 

hig. S-( Fresh sutogenous gralt SOO) two weeks after tr tnsplantation There is osteogenet 
ietivitv along the outer margins of the cortex. Although this was found in some it Was not con- 
sidered sas significant as the respotise Trot Canes 
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Preparation of Specimens fo Histological Study 

Specimens implanted into muscle were remye ved in such a manner as to preserve 
the soft tissue about the graft, which would aid in its evaluation on longitudinal section 
All specimens used as bone grafts were removed dong with the entire host bed. Speci- 


mens were fixed in formalin and were decalcified and sectioned longitudinally, eellcidin 


technique hemy used 


Histological exnmination ol the bone specimens implanted nto muscle revealed 


that 
I. Osteogenesis Was present only in the fresh autogenous bone gratts 


2 "The surtace aren vhich showed osteogenesis in the fresh autogenous gratt) Was 


minimal along the cortical surtace ind maximal along the endosteal surface of a split- 
rib graft 

3 A dense laver ot fibrous tissue ind osteoclasts characteristie ob a foreign-body 
reaction Wis noted in the tresh homogenous, alt preserved frozen homogenous, and 
hoiled-bone implants 

Histolown al examination of the onlav bone gratts showed the following 

1 There was union of the eancellous portion of all grafts to the host osteogent 
bed in the specimens remo ed at two weeks 
2. The pattern ol growth of bone from the host osteogenic hed imto the cancellou 


portion of the graft was similar in all grafts used 
3. In this process of creeping substitution the phisese ol replacement Was more promi- 


nent in fresh sutogenous gratts, vherens the phinse ot absorption olten predominated inh 


the preserved and boiled-bome gratts 

1 Evidence of osteogenesis in the aren of the cortex and Tlaversiin svstems two 
weeks alter transplant ition was noted only in the tresh autogenous gralts 
noted between the 


5. A foreign-body reaction consisting of dense fibrous tissue was 
vraft and invading osteogenic tissue from the host in all grafts of pre served bone and in 


the fresh homogenous gratts 
SUMMARY 


In this experiment, [tl split-rib grafts implanted into mature dogs showed the 


following 
1. All grafts were successfully transplanted in that they were incorporated into the 


host osteogente hed 

 Pistological examination reve nled osteogenie cells and osteocytes to survive onl 
in fresh autogenous bone grafts. This osteogenetic activity was found to take part in the 
incorporation of the graft into the host tissue 


8 Fresh autogenous bone grafts were more readily tolerated by the host) tissue 
than the preserved hone gratts on fresh homogenous gratts 


Nore: The authors are indebted to Dr. C,H. Hateher and the late Dr. DL B Phemister of the Universi 
of Chieago Clinies and to Dr. of the Albany Mediesal College for their said ind eneouragement 
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DISCUSSION 


Dr. Ropert D. Ray, Searrie, Wasnineron: Dr. Bosworth and his associates are certainly to be highly 


commended for their well controlled clinical study, as are Dr. Campbell and his co-workers for their timely 
experiments. Both groups have coneluded that fresh autogenous bone grafts are superior to other types of 


bone-grafting materials However, many of those here today also attended the récent meeting of the Amer- 


ican College of Surgeons in San Francisco, where another group of investigators reported on a series of sim- 


ilar experiments trom whieh they drew conclusions diametrically opposed to those just prese nied. Granting 


the aecuracy of the observations and the validity of the conclusions, there must be an answer to this ap 


parent paradox and it would ippear to lie buried in four ftundame ntal and as vet unanswered problems 


The first problem deals with the cellular elements present in the grafts. Can they survive transplantation 


and, if so, do they survive in numbers sufficient to influence the ultimate fate of the graft? On the basis of 


experine ntal evidence now available, the first part ot this compound question Can be answered in the affirm 


ative at least some of the cells of fresh autogenous bone ean survive in ectopic sites. There is also evidence 


suggesting that the cells of embryonic limb-bud anlage and of fracture callus can survive freezing or lvophyliz 
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tion I do not believe that we can better ereentoo success In using preserved bone even 
under the most favorable circumstances. We h | discontinued the use of bank bone in spine 
except in those cases in which there is no avatlabl Supp) of autowenous or in the rare int 
vhen itis felt that the faking the tnateriall influence the condition 

not had any experience with hemutusions, but Tdo not beheve that a hemitustor 


to be as satisfactory as a bilateral fusion 


Dr. C. Howarp Harcner, In these two papers Dr. Bosworth’s clinieal observations 
correlate well with the experimental findings of Ir Campbell The argument as to whether any clements 
of a bone graft survive and take part in its repair is an old one. Barth in 1898 in the study of transplanted 
bone at first concluded that all elements die and that the repair OF replacement comes only trom the host 
One vear later that author reversed his opinion and admitted that osteogenetic elements of the graft do 
survive, proliter ite, and take part in creeping: re placement Phe discussion went back and forth for min 
Vears, to be pomted up in recent irs by the popularity of bone banks. Unfortunately, observation upon 


clinically used bone from a bank offers littl: opportunity for accurate interpretation, Most of the bank-bone 


grafts have been used OCCUPY iostanees where ther provided aceepe ibole ittis 


lor rigidity Only rarely have Opportunities been offered tor observation of the behavior of bank bone of 
any sort when real stress is placed upon thet yrialt, either early or late, such as om the repair ot detect 
following mussive resection, [tis yet to be shown that bank bone is equal to fresh autogenous bone under 
such conditions. | think that neither of the authors would say that bank bone should never be used. Certainly, 
it dees have a place in filling out cavities or perhaps as an internal bone splin 

I am discussing this paper in the place of Dr. Phemister and it is fitting that I remark that in Lond Dr 
Phemister made his first major contribution to bone and joint surgery. The tithe of this paper was “The 


Fate of Transplanted Bone and Regenerative Power of [ts Various Constituents.” The conclusions reached 
by Dr. Phemuister in 1914 are well substantiated by the w presented Phirty-seven veurs later, after 
it career in Which he made many contributions to bone id joint surgerv, Dr. Phemister was again engaged 
upon the experimental investigation of grafts of various types applied to massive defects in the skeleton 
That work Is us vet Incomplete, Put the indications of the worl . he was able to eart it, core that 


bank bone does hot sulfies lor tr thion to a skeletal puart vhich marked stress will be placed 


Bartn, Arraur: Ueber histologische Betunde nach Knochenimplantationen. Arch. f Klin. Chir., 
46: 109-417, 1805 


Put MISTER, I) B The kate ot Transplanted Bone and Re renerative Power of Its Various C'on 


stituents. Surg., Gayvnec., and Obstet., 19: 303-535, 1014 


Dr. D. Winsox, New York, requested permission to discuss both of these papers be 
eause of the work we have done with the Bone Bank at the Hospital ol Special Surgery trom 1046 to the 
present. [ reeently reported © a follow-up of operative procedures with the use of bank bone in 248 patients 


with successful results in SO per cent 

I should like first to say a few words about the experimental work ¢ Campbell and his colleagues 
and then to discuss Dr. Bosworth’s paper. Dr. Campbell has shown us some beautiful seetions of different 
types of onlay grafts on ribs and T do not dispute the conclusions he has drawn from study of these slides 
The only point I would like to make is that he is using an « perimental se in Which there is econtaet 
all along the surface between the graft and the host bone: this does mot permit accurate differentiation of 


the he aling of the different ty pes ob gratted bene L bolic that a better test is obtained by a segmental 
resection ol a portion ol i dog's fibula and treplacement by whatever type ot bone is to be studied 
In this kind of experiment only the ends of the graft are in contact th the host bone and little or no osteo 
genetic activity may be expected of the fibrous or muscle tissues which touch the longitudinal surfaces 


We have reported one series of experiments © of this kind and a report on a second series is in press 


yol nutoy 


Illustrative slides in support of the discussor’s statements were shown, These showed the healin 
enous grafts to bn similar at the end of two weeks, in favor of the sutogenous at the end of four weeks. and 
again about the same at the end of six weeks. At the end of fourteen to sixteen weeks dogs with refrigerated 
transplants had even better results than those With autogenous graits 


At the same time we ran a series of experiments in which transplants of autogenous, refrigerated, and 


boiled bone, each witha partisal fracture made by a saw cu yore put in the back muscles of the dog These 


were removed at different periods after transplantation and studied. Tn none did we obtain healing of the 
saw cuts, but we did find evidence of new-hbone | fion in each of the three types of bone 
I think all this goes to show that there is still moue thout the healing of bone gratts which we do not 
understand and that the experimental evidence should be analyzed carefully before we draw conclusions 
About Dr. Bosworth’s paper I think he has been led astray by mal ing each intervertebral space a eri 
terion of success or failure of his tusion. I] question whether a small group of operative cases can be accurately 


evaluated in this wav or whether the conclusions he has drawn can be considered valid. It is of little interest 


VOL. 38-A, NO. 2, APRIL 1953 


ote 
| 
| 


DISCUSSION 


toa patient whether he has one or several levels of pseudarthrosis; what really matters is that he has to have 


mother operation. Also I believe that when he ling is delaved at one leve 1, it Is apt to be retarded at several 


levels and taetors other than the type of graft used may play a part in this dela 
We are in the process of making « survey of the results of fusion for Pott's disease at the Veterans Hos 
pital Kingsbridge toad, New York Cut Thus tar, we have compiled the results in LOG ope rations about 


equally divided with regard to the use of autogenous and refrigerated homogenous bone transplants. In the 
series, a8 far as operative procedures are concerned, the bank bone was more successful than the autogenous 
bone. When the results are computed on the basis of the number of fusion intervals, the number of failures 
is higher with bank bone than with autogenous bone. The outstanding conclusion from the patient’s point 


ol view os that there are too man fatlures trom both methods. The tallures ol tustom in Pott's cdlisease ure 


much higher Shan in other conditions, such as scoliosis, in which we are dealing with normal bone Perhaps 


wrong int 


rying to draw too many tnferences from operative failures in that disease 

binall would like to quote what Sir Re vinald Watson-Jones said when aking ol bone-gral ting 
if the Amerioan College of Surgeons meeting in San Francisco last vear. In substance he said that, if he 
had to perform a bone-gralting operation, he wanted grafts the bone eells of which would fight for him. That 
isa good statement. Whenever | have to bridge a gap with a bone graft, I prefer to use an autogenous 


urn Phe advant one PAINS IS prot 


not preater than 10 per cent. over a bone-bank yralt, but one 
Vants to give the patient the greatest chance of success. In other circumstances, refrigerated bone has so 
many advantages trom the standpoint of availability, reduction in operating time, and saving the patient 
additional operative procedures that we certainly should not condemn it without more evidence than has 
vet been produced 
a. Witson, Po 1: Follow-up Study of the Use of Refrigerated Homogenous Bone Transplants in 
Orthopaedic Operations. J. Bone and Joint Surg., 33-A: 307-323, Apr. 1951 
bh. Winsox, Po DL: Experiences with the Use of Refrigerated Homogenous Bone. J. Bone and Joint 
Surg, 33-B: 501-315, Aug. 1951 
‘ Cur! _ Fr. on wed Witsox, The of the Administration of Cortisone on Ho- 


mogenous Bone Bank and Fresh Autogenous Grafts in Dogs. Jn Surgical Forum, American College 


of Surgeons, 1951, pp. 424. Philadelphia, W. Saunders Co., 1952 
d. Witsexn, In press 


Dr. Bosworrnu closing I do not sa that bone-bank bone will not grow or that it should never be 


used. | do pomnt out to vou that it is not as effective as autogenous bone. We have presented some tacts 


and as time goes on further facets will declare themselves ina wav that will reveal the proper rationale for 
the use of bank bone. These studies are, | believe, valuable 

Phe comparison of hemiftusions with bilateral fusions in these tuberculous patients was made on a 
statistical basis. Hf all bone grafts are used on one side, and if the patient is recumbent for a long time, 
as is the case ina tuberculous patient, the situation is different from that of a hemifusion performed on a 
patient in whom stresses are greater and who is allowed ambulation earlier, as is the case in a scoliotic 


puationt 


De. Caueprece (closing): Much as | apprechat the excellent clinical work of Dr. Wilson and his cowork 
ers, | am not in agreement with their inte rpretation of miicroseopie sections trom boone implants in the ex 
perimental animal, whieh they have published in the past. However, in the slide whieh Dr. Wilson has 
shown there was union at both ends of the graft. That is all that was demonstrable to me at this time in 
this 

We feel that in bone-graft work the host osteogenic bed should be made as simple as possible, so that 
osteogenetic elements within the graft itself, the growth of bone from the bed into the graft, and the reaetion 
of the host tissues to the graft may be evaluated 


These points were amply illustrated, feel, in the slides shown 
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MANIPULATION OF THE SPINE * 


BY EDWARD G. EWER, 


OAKLAND, CALIFORNIA 


The subject of manipulation of the spine periodically becomes the focus of great in- 
terest and enthusiasm among orthopaedic surgeons. It is in such a phase that we now find 
ourselves. Twenty-five years ago we were over-zealous in the use of manipulation of the 
spine, especially as concerns the methods of manipulation under anaesthesia which were 
advoeated by Bankart. This is not to say that manipulative surgery should be completely 
condemned, The value of manipulative procedures in the treatment of back disorders is 
well established. At times the discussion which follows may appear paradoxical, It is in- 
tended as a plea for the careful, judicious use of this form of treatment in carefully selected 
cases. On the other hand, it isa denunciation of indiscriminate manipulation applied before 
an adequate diagnosis has been made and of its use in instances where it is unsuitable or 
unsafe. There are orthopaedists who recently have stated that 100 per cent. of ruptured 
intervertebral dises are cured in their hands by manipulation alone. Statements of this 
type must be challenged. We should not lose all sense of values and become merely ma- 


nipulators. In other words, manipulation of the spine should ussumedits proper'place only 


as another adjunct in our treatment of back disorders. 

Some orthopaedic surgeons look upon manipulation of the spine as a form of pseudo- 
medicine bordering on quackery. Nothing can be further from the truth. The basis for this 
conclusion undoubtedly lies in the fact that cults on the fringes of sound medical practice 
base their dogma on various manipulative procedures. Sir Robert Jones in 1932 said, ‘It 
is sufficient to say we should mend our ways rather than abuse the unqualified. Dramatic 
successes at their hands should cause us to inquire as to the reasons: it is not: wise or digni- 
fied to Waste time in denouncing their many mistakes, for we cannot hide the fact that 
their successes are our failures, and that it is only by adding to our knowledge and perfect- 
ing our technique that we can hope to banish the bone-setter from our midst.”’ 

The purpose of this paper is to present generally acceptable methods of manipulation 
of the spine and also to point out possible dangers, The literature on this subject has be- 
come voluminous in the last twenty-five vears. Many authors are radical in their approach 
to this problem. The majority, fortunately, lean to the conservative side. Few references 
are made to manipulation of the spine other than to manipulation in the lumbar and sacro- 
iliae regions. There are, however, many patients who complain of discomfort in the neck 
and upper part of the back, and many of them can be helped by manipulation of the cervi- 
cal and thoracic portions of the spine. 

The author feels that manipulation, contrary to the general belief, does not cure, 
Careful analysis of this statement will prove it to be true, except in some forms of trauma. 
What, then, do we aecomplish by manipulation? The unorthodox say the dislocation was 
reduced or the vertebrae were put back into place. Roentgenographie evidence rarely 
justifies this statement. HLowever, the work of Knutsson in 1944 paved the way to explain 
why manipulation may be beneficial. He showed that, with intervertebral-dise degenera- 
tion and narrowing of the interspace, there is a forward and backward slipping of the bodies 
of the contiguous vertebrae. When this abnormal motion occurs, the apophyseal joint rela- 
tionship is altered. It is, therefore, not inconceivable that the joint facets may become 
locked from a minor twist or strain. The locking and altered relationship of the superior 
and inferior articular facets may be so slight that roentgenographic evidence is inconclu- 
sive. Proper manipulation does relieve many patients who are in acute distress and does 
so promptly and dramatically, but it does not in any sense effect a permanent, cure. A cure 

* Read at the Annual Meeting of The American Academy of Orthopaedic Surgeons, Chicago, Hlinois, 
January 30, 1952 
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Fig. 1: Position assumed for massage and streteh- 
ing ot the cerviest spine, 

I igs 2 and 3: Positions assumed for manipulation ol 
cervical spine 


should mean complete and continued relief, 
The underlying primary cause of the distress, 
such as poor body mechanics, congenital 
defects and abnormalities, arthritic joint 
changes, neurogenic diseases, and muscle tm- 
balance, must be alleviated before a cure is 
possible. Our duty, then, is first to make a 
correct. diagnosis; second to bring relief; and 
last to make the relief permanent. 

The author is of the opinion that manipu- 
lation of the spine in whatever form is not 
without danger. For this reason it has been 
his practice to avoid) manipulation under 

anaesthesia, if possible, and to confine this 

5 form of treatment to an office procedure. 
Jostes put it very succinctly: ‘The con- 
Fic. 3 scious patient is a very efficient check on the 

amount of force necessary, and the patient 


often supplies a ready signal to let the operator know when the reduction as such has been 


accomplished or relief comes”. [Hf a single manipulative procedure effeets the desired result, 


if is unnecessary to run the gamut of manipulative exercises as is done under anaesthesia. 


Foree is necessary with or without anaesthesia, and the possibility of paralysis is ever 
present. Most neurosurgeons have probably seen cases of paralysis caused by manipulative 
procedures 

\anipulation of the spine should be used primarily on the young and vigorous. In- 
judicious manipulation of an osteoporotic spine can be catastrophic, the results being far 


more disabling than the original complaint. This method of treatment is obviously contra- 
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Position of patient and 
surgeon for manipulation of mid- 
thoracic region 


Fig. 5° Alternate method for ma- 
nipulation of mid-thoracie region. 

Fig. 6: Method of manipulation 
of high thoracic area 


indicated in’ the presence of 
fractures, bone tumors, rheu- 
matoid arthritis, pyogenic 
fections, and the granulomata; 
and vet it has been used in 
these conditions. spinal-cord 
tumor or an extruded nucleus 
pulposus cannot be cured and 
is seldom alleviated by manipu- 
lation; and vet all too frequently the attempt is made. The successes are achieved in the 
degenerated intervertebral dises with narrowing of the interspace, but not in the presence 
of intraspinal space-consuming lesions. 

Application of too great a foree may result in fracture of any of the component parts 
of the vertebra. Consequently, care in the performance of the manipulation must be exer- 
cised. Judgment of the proper leverage and force and a knowledge of the range of motion 
come with experience. 

To safeguard the patient from injury as a result of manipulation, an adequate history 
should be obtained. This, with the proper physical examination, will rule out the pre- 
Viously mentioned contra-indications. Adequate roentgenograms should always be ob- 
tained if there is any doubt of pathological bone changes 

This paper will not be confined to the treatment of the low-back region alone. The 
neck and thoracie areas will be discussed first. In any orthopaedic practice, patients pre- 
sent themselves with the complaint of pain in the neck. These patients fall mainly into two 


groups: those who have received some form of trauma and those whose complaint is chronic 


in nature, Patients in the latter group usually show hypertrophic arthritic changes, or 
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Fig. 7: Method of applying sud- 
den traction to kg for low-back 
manipulation 


Fig. 8: Forceful flexion of thighs 
on abdomen for lumbar manipu 
lation 


they may have a low-grade 


focal infection. 
In cases of trauma the 


injury may be minor. A slight 


twist or jerk of the head may 


have been sufficient to cause 


the injury. More severe 


sprains, such as are caused 


by rear-end collisions—the 


so-called “whipped neck”’ is 


one of these—are acutely 


painful. The pain may be 


confined to the neck, or it 


may be accompanied by ra- 


diation to the head, shoul- 


ders, and arms. In many in- 


stances the cervieal spine is 


not only splinted by muscle 


spasm, but apparently may 


be locked in one or more 


directions. 
Stretching and manipu- 


lation of the neck by the use 


of Sayre traction can be most 


beneficial. If these patients 


are seen early, before myo- 


sitis or fibrositis has occurred, 


recovery is far more prompt. 
The method usually em- 
ployed by the author is as 


follows (Figs. 1, 2, and 3): 


The Sayre head sling is ap- 
plied while the patient is seated. Approximately thirty to forty pounds of traction is 


applied. Gentle massage of the posterior cervical muscles for thirty to sixty seconds will 


greatly reduce the spasm. The operator, standing behind the patient, places his left hand 


on the left side of the patient's chin and holds the right shoulder firmly. The patient is 
encouraged to turn his head to the right as far as possible and the operator gently but 
firmly forces rotation another few degrees The rotation manipulation is then reversed. 


Usually audible clicks occur, but they are not always essential to relief. The patient is then 


instructed to apply hot compresses and to hold the head and neck in correct posture. 


This manipulation is performed three to five times a week. Complete relief can usually be 


expected in ten days. Many are relieved after the first manipulation. 
Patients in the second group, with arthritic spines and infectious myositis, are also 


benefited by the above procedure. However, their recovery may be prolonged. While 


stretching and manipulations are being carried on, postural exercises should be ordered. 
Faulty postural habits while the patient is at work, reading, driving a car, or at bed rest, 
should be corrected. A search for any focus of infection should also not be overlooked. 


PHE JOURNAL OF BONE AND JOINT SURGERY 


4 4 
4 
> 
a 
g 


MANIPULATION OF THE SPINE 351 


The thoracic area of the 
spine is also subject to sudden 
acute episodes of pain. The 
pain may be confined to any 
level directly over the verte- 
brae or it may radiate, follow- 
ing the course of a single inter- 
costal nerve. In the latter 
case, the origin of pain is prob- 
ably in the articulation of the 
rib. Some of these patients are 
in such acute distress that 
they are completely disabled. 
Some even have been put to 
bed with the diagnosis of coro- 
nary heart disease. 


A simple method of ma- 
nipulation which the writer Adduetion pelvic rotation for manipulation of low-back and sacro- 
has found to be efficacious is iliac joints. 
as follows (Fig. 4): With the 
patient standing, the operator locks lis arms around the patient’s chest; the patient is 
told to take a deep breath, exhale, and relax. The operator then forcibly compresses the 
rib cage, at the same time slightly lifting the patient and hyperextending the thoracic area, 
Occasionally two or three attempts may have to be made, the operator changing the level 
of his arms slightly each time 

Pain localized in the central and paravertebral thoracic area can best be relieved by 
the following method (Fig. 5): The patient is placed prone on a firm table. The operator 
stands on a footstool and places his palms over the painful area of the back. The patient is 
then told to exhale and relax. Not until the surgeon feels sure that the patient is relaxed 
should he apply a sudden foreeful downward thrust. This should also be performed at two 
or three different levels. 

The upper three or four thoracic vertebrae cannot be satisfactorily manipulated by 
the above method. Figure 6 demonstrates how manipulation in this area can be accom- 
plished. The patient stands with his hands clasped behind his head. The surgeon stands 
behind him and passes his arms under those of the patient, clasping his hands at the back 
of the patient's neck. The patient is then advised to lean slightly backward and relax. The 
surgeon then lifts and forces the neck forward with a gentle motion until there is a sharp 
snap. 

Manipulation alone, as has been stated, by no means completes the cure. Postural 
rehabilitation is necessary, and instruction should be given on avoiding mechanical stresses 
and strains bevond the patient's capacity. Other routine orthopaedic treatment should 
also be used, including braces and supports when indicated, 

In most types of manipulation, the usual audible and palpable clicks occur. Although 
these are not necessary, it has been the author's experience that relief is obtained more 
often with their occurrence than without. Except in occasional instances, the author does 
not wholeheartedly subseribe to the theory of subluxations. He does believe that apo- 
physeal joints may become locked with resultant ligamentous oedema and muscle spasm, 
followed by subjective pain. Some argue that the palpable elick is only of psychological 
benefit. 

We now come to the more familiar and controversial area of low-back manipulation 
The theories concerning causes of low-back pain are begion. [t is not within the scope of 
this paper to discuss them all. This diseussion will be limited to the traumatic conditions 
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with low-back pain occurring from major and minor sprains from whatever cause; the 
author believes that herein lies the largest field for manipulative relief 

Patients with these conditions must be divided into two groups: those with and those 
without sciatica. True sciatica implies nerve-root irritation and is usually found to follow 
a definite neurological pattern, depending upon the nerve root involved. The pain and 
hypalgesia usually extend imto the foot. False sciatiea, on the other hand, is a generalized 
radiation over the buttoeks and posterior aspect of the thigh, and does not usually extend 
below the knee 

In patients with low-back pain and true sciatica, ruptured intervertebral dises or cord 
tumors may be suspected. Before manipulation is attempted, these conditions should be 
ruled out, tor manipulation in these causes cannot effect a permanent cure and offers yreat 
hazards 

The other group, in which the cause of pain lies in the lumbar apophyseal and sacro- 
iliac Joints, is more amenable to manipulation According to neuro-anatomical studies, this 
tvpe ol radiation pain is through the sympathetic reflex are Manipulation of these patients 
can best be safely carried out as follows (Fig. 7): The patient is placed supine on a firm 
immovable table. As in other manipulations, relaxation is to be desired. The operator 
stunds at the foot of the table and the extended extremity on the paintul side is grasped 
with both hands about the ankle. A sudden forceful jerk is applied. The other extremity is 
then treated in the same manner. In many instances the patient experiences lramatic 
relief, and no turthes manipulation IS HeCESSUPry It no relief is experienced, the next ma- 
noeuvre is performed. This consists in forcefully flexing both flexed limbs on the abdomen 
a few times (Fig. 8). The last manoeuvre, which is particularly effective in sacro-iliac 
strains, is as follows (Pig. 9): The patient is supine. The extremity on the affected side is 
flexed at a right angle and adducted over the opposite side. The ankle is placed on the 
opposite knee. The shoulder on the same side is held flat against the table. When relaxation 
is as complete as possible, a sudden downward thrust is applied to the flexed thigh. The 
Same manipulation Is performed on the opposite side if hecessary 

Following the manipulation, the baek is strapped with adhesive tape and the patient 
is advised toapply heat and rest. Rarely in the author's experience has repeated manipula- 
tion on successive days been of value. If success was not achieved the first time, later at- 


tempts have also been failures 


CONCLUSIONS 


I. Manipulation of the spine in the presence of intraspinal space-consuming lestons 
and certain other pathological conditions is contra-indicated and hazardous 
2. Manipulation under anaesthesia is more dangerous and does not compensate for 
the risks involved 
3. No originality is claimed for the simple, relatively safe methods presented, which 
in the author's experience have been effective 
f. As orthopaedic surgeons, we cannot overlook a method of treatment which in 


selected cases offers our patients so much relet 
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DISCUSSION 


Dr. C. Mirenece, Derrorr, Dr. Ewer has brought to our attention a very time 
and controversial subjeet. Unquestionably, any procedure, such as manipulation for back disorders, whict 
has withstood the test of time cannot be completely overlooked and must be given careful consideration 
The injudicious use of these procedures by the unscrupulous, the untrained, and the inexperienced has fron 
time to time brought disrepute to the method, as has been the cause with fundamentally sound procedures or 


other conditions. The medical profession has been reluctant in the oust to adopt the mnebseriminmate use of 


manipulation for back disorders because of the many dire results which have been seen and, because its mem 


bers are a group of rational men, they have hesitated to undertake a procedure for a condition the etiology ot 
which was so poorly understood. Orthopaedists and neurosurgeons, with their improved knowledge of anat 
omy, physiology, and pathology as related to back disorders, are now ina position to make better and earlier 
diagnoses, and accordingly to select those cases which would be suitable and safe for manipulative procedures 

Dr. Ewer has stressed the careful selection of eases and has mentioned the number of contra-tidieations 
Iam in accord with the essayist in his plea that this procedure shall be reserved for the acute case, that i 
should not be done under anaesthesia, and that it should not be carried out in the presence of an intraspinal 
space-consuming lesion. The importance of a careful study of the history and careful physical examination 
cannot be overemphasized. | would like also to stress that roentgenograms should always be taken before 
any manipulative procedure is attempted. Lam pleased that Dr. lower emphasized that manipulation is not 
a cure and that further remedial measures are always indicated 

Traction as a method of treatment for painful lesions of the cervical spine is now well accepted, ana the 
result in the acute cases is almost uniformly good. The etiology is not always clearly understood, but the 
muscle spasm which results is most effectively relieved. This is best accomplished by means of halter traction 
in my experience further manipulation is rarely indicated. Certainly, manipulation ts not indieated: for 
cervienl-dise herniation with nerve-root irritation 

I have had very little experience with manipulation for painful lesions of the thoracie spine. Sudden onset 
of acute pain in the thoracic spine has been fairly uncommon in my experience and, when present, has usually 
responded satisfactorily to bed rest, physical therapy, and occasionally novecain injections. Manipulations of 


Dr. lower, will often prove suecesstul in 
| 


acute low -back disorders se lev ted CHSCS, the threo outline di 
relieving the patient's acute distress. Certainly we have all had the experience during a routine examination 


with straight-leg raising that the patient suddenly exclaims that he feels completely relieved of his svniptonis 
and gets up from the examining table with perfect ease. [T prefer, however, that the patient who is considered 
a suitable candidate for manipulation be given preliminary heat and massage of the back and frequently a 
mild sedative. The manipulation should be done gently, and, as stressed by Dr. lower, re peated procedures 
are to be condemned if the patient does pot obtain relief the first time 

Lagree with Dr. ewer that elderly patients those with chronic svmptovns, and those with typieal selatie 
radiation of pain should not be subjected to manipulation 

The cause of these sudden, acutely sat ks in the back is still not clearly understood: nor do we 
have an entirely satisfactory explanation as to why some of them obtain dramatic relief from roanipulation 


[ am inclined to agree with Keegan and others who feel that many of these cases represent pathologies! 
| | 


changes in the dise, with a defect in the annulus fibrosus and posterior longitudinal ligament, but without a 
complete herniation. It cannot be disputed that most patients who present the typieal preture of dase hernia 
tion with selatie distribution of pain give a history of having had re peated episodes ol low-back pou pre 

viously, but without sciatic pain, which have often been dramatically relieved previously by manipulation 
To quote Dr. Keegan®, “The sensation of sudden slipping which oecurs in so many backs, often brought on 
by insignificant stooping strain and followed by varving disability, seems to necessitate some freely movable 
structure in the back which shifts position at these times. It is difficult to conceive that movement between 
the articular processes CAUSCS this sudden pain, but itis rather casy to understand that a loose nucleus pal 
posus, which shifts position within the annulus fibrosus of the dise, could cause the pain.’ 

I would like to compliment Dr. ewer for his careful presentation of this difficult subject, im which he 
has outlined the indications for the procedure ana hiss ¢ miphiasize dits limitations and the pittalis that aecom 
pany its indiscriminate use 

a. KEEGAN, J. Neurosurgical [nite rpretation of Dermatome y yee sin with Herniation of the Lum 


bar Intervertebral Dise. J. Bone and Joint Surg., 26: 243, Apr. 1944 


Dr. Marner Cheveranp, New York, N. Yo: Lam grateful to Dr. lower for at least two new wrestling 


holds. There are actually a limited number of manoeuvres whieh ean be used on the spine, aod be bias denver 


strated most of these, that is, traction lon flexion tension, rotation, and later hin 
done well to emphasize the fact that each of these mianoeuvres donne ith violence or great fore 


disastrous 
Dr. ewer has very wisely emphasized that manipulation of the unconscious pationt is dargerou 
that all that is accomplished is relief of svimptoms but not cure. However, PE think that we should 


mind that at least two cults and probably more have thrived and are still thriving on mianipul 
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spine, It is true that irregular practitioners have an oceasional disaster. At the same time they must help 
a great many patients I know they do. If the patient is re lieved of his pun, he is not so likely to question 
whether or not the manipulator knows what he is doing 

I have used most of the manoeuvres deseribed by Dr. Ewer, and some of them are of very great valuc 
Traction on the cervical spine carefully applied has its place, as has rotation of the low back. Lam not a be- 
liever in the saero-iliae joint manipulation 

Forcible hype rextension of the thoraci Spine, i it is really forcible, could conceivably cause a dis« 
protrusion 

I think we shred by arin mind the prossiboilit te sof relief by means of manipulation of the spine as well as 
the limitations of manipulation again, a diagnosis should in every case be established if at all possible In 
other words, to manipulate a spine without having all the facts at your disposal and without roe nt genograms 
is far too hazardous 


Toe Neep ror Basic INVESTIGATION IN ORTHOPAEDIC SURGERY 


Continued from page 288) 


tive men from many segments of our population to advise with us concerning Ways in 
Which orthopaedic surgery as a specialty may best attain its objectives and serve the 
public. Such an affiliated lay council would be composed of outstanding men from the 
professions of law and engineering, the fields of education, labor, finance, and others. [can 
envisage such a group as a powerful stimulus toward putting several chairs of orthopaedic 
surgery on a firm foundation and thus furthering basie investigation. Although such a 
non-medical lay affiliate is a unique departure in a medical society, it is common practice 
in the support of hospitals and other organizations serving the public. Its seeming un- 
orthodoxy is not a matter for concern. T would urge, therefore, that the work of the Com- 
mittee for the Advancement of Orthopaedic Surgery be encouraged and financed and that 
it be authorized to develop such a lay affiliate to help further the objectives of this Acad- 
emy. | would also urge that this Committee be charged with the responsibility for an early 
attack on the problem of stimulating basic research in orthopaedic surgery. For this Com- 
mittee to continue with its brilliantly started work will take time and further appreciable 
financing before anything tangible can be expected to eventuate. [ believe any investment 
the Academy many make in furthering the work of the Committee for the Advancement 
of Orthopaedic Surgery will be returned to you with compound interest 

My few personal thoughts may have a tone of dissonance. They should not. Lam proud 
of the accomplishments of the specialty of orthopaedic surgery over the past twenty-five 
vears, but Iam also eager that its future achievements may reach new horizons. Although 
the main theme of this discourse, “The Great Need for Basic Investigation in Orthopaedic 
Surgery’, has been developed along the line of my own personal thinking, | know from 
conversations with many of vou that it is not an original observation. The need for basic 
investigation in orthopaedic surgery is a subject about which a great many of you are 
concerned, and this is one of the reasons | have chosen to speak about it. There may be 
much disagreement with the ideas | have expressed for altering this trend, and Tam certain 
there are many better ideas for correcting it in the minds of many people who have 
patiently listened to me 

The privilege of serving as your President has been a humbling and enriching experi- 
ence. It has been a year of association with a group of men ever anxious to do their best 
for this society, with no motives of personal aggrandizement. Such an experience will 
always remain a warm and satisfying memory, 
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PROBLEMS OF POSTOPERATIVE POSTEPION AND MOTION IN 
SURGERY OF THRE HAND * 


LIAN M. BRUNER, DES MOINES, LOWA 


A proper postoperative position and a sound schedule of postoperative motion may 
make all the difference between success or failure in surgery of the hand. On completion of 
a tendon or nerve repair or a skin plastic operation in the forearm or hand, the surgeon is 
confronted with the following questions: 

|. What position is required to relax the repaired structures at the suture line, and 
how long should this position be maintained? 

2. How long is it safe to maintain this position without damage to joints and stiffening 
of the hand? 

3. Hf a single finger tendon has been repaired, how much motion, if any, is permissible 
in the uninvolved fingers and thumb? 

1. How soon should voluntary active movement in the injured finger be started, and 
how much movement should be allowed? 

The answers to these questions may be more or less obvious to the surgeon who fre- 
quently treats hand injuries, but they are perplexing to many who are called upon to do so 
only occasionally. Indeed, some of these problems are at present unsettled. However, cer- 
tain basic questions demand tentative answers at least, until final answers are forthcoming. 

The purpose of this paper is to assemble and integrate specific, detailed information 
relative to postoperative position and motion after tendon and nerve repair in the forearm 
and hand. This information is not readily available at present from any single source. 
Fractures will not be included in this discussion, although the same basic principles also 
apply to them. 

PHE PROBLEM OF POSITION 


Three basic positions of the hand are common)y used in postoperative immobiliza- 
tion namely, the position of function, the position of flexion, and the position of exten- 


sion. Before discussing these, it is well to consider the so-called position of rest. 


Position of Rest 
A cassie description of this position was given by Wood Jones: 


“To determine the position of rest we must do as Ellis did, and wateh the part when relaxed in sleep, when 
nerve control is temporarily in abeyance and when the real ‘postural tone’ of the muscles alone is exerting 
itself. Then we shall see that the forearm is held somewhat pronated, that the wrist is flexed, the palm of the 
hand hollowed, and the digits bent in towards the palm in varving degree. The little finger is most bent 
Annularis shows the next degree of flexion Medius is not quite so acutely flexed The index finger 


is flexed toa distinetly lesser degree The thumb is held midway between flexion and extension, and it is 


slightly addue te nnd opposed 


Position of Function ** 


The position of function takes into account the dynamics of the hand and wrist during 
useful work; it is described by Bunnell * as follows: 


‘The hand at rest assumes a certain position This is largely the mid-position of the range of motion of 
each and every joint, including the wrist, and rotation of the forearm. The muscles are all nicely balanced so 
that at their normal tone when at rest the position called the position of function is assumed The fore- 
arm js half-way between pronation and supination, The wrist is in about 20° of dorsiflexion and 10° of ulnar 

* Presented at the Annual Meeting of the American Society for Surgery of the Hand, Chicago, Ilinois, 
January 26, 1952 

** The term “position of function’? was used in 1925 by Kanavel, who emphasized its importance in 
connection with the treatment of infeetions of the hand 
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Phe fingers are ight flexed ine of their joints, the index being flexed least and the little finger 

hua rl yoothe hand tn partial opposition and its joints are also partially flexed.’ 
lt ler to understand the relation of thre position of rest to the position of funetion, it 
pena to appreciate the reciprocal relationship of the wrist joint to the joints of the 
fine nd thumb, whieh is created by the constant length of the tendons in both flexor 
inal ¢ ensor group Linder conditions of comple te muscle relaxation, flexion of the wrist 


tises extension of the digat ind extension of the wrist causes their flexion. Expressed in 


this means that the degree of flexion of the wrist is inversely proportional to 


the degree of flexion of the digits when musele tone is at a minimum. This principle of 


ction is utilized in tenodesis operations 
From the strictly anatomical standpoint, since the range of volar flexion of the normal 


the range of dorsiflexion, the wrist joint, considered by itself, is in mid- 


init 
‘ 


Posth bon, or thre position ob rest in slight flexion. ‘| he relaxed hand Is thereby opened up and 
the digits are straightened to a position of only slight flexion. The wrist joint *‘calls the 


tune” in regard to the position of the digital joints. On the other hand, if the wrist is placed 


in 20 degrees of dorsiflexion, the hand is thereby almost closed, and flexion of the finger 


joints (especially of the metacarpophalangeal and proximal interphalangeal joints) ap- 


prowche degrees 
From the practical standpoint, therefore, it is mandatory for protracted immobiliza- 
| 
tion th thre rist be pl reed in moderate dorsiflexion in order to protect and preserve the 


prehensile funetion of the hand. But the hand must also be opened up somewhat from the 


laxed position, so that the digital joints assume a position of mid-flexion. The 


COMPLET rel 


position of funetion is therefore a compromise position dictated by two practical considera- 


tions: first, that this is the most useful position of the hand for most of its functions (such 
vrasping or pinching) and second, that, if some stiffness of joints occurs in this pose, a 
useful range of joint motion will still be available 
Phe “siek ’ hand, if allowed to remain unsplinted, usually gravitates into the position 
of rest with flexed wrist and relatively extended fingers. [t is disastrous to leave the hand in 
th position tor any protract dl 1 riod: this is what splinting in the position of funetion 
Phe position of funetion is dwelt pon because in spite of its extreme importance we 
often give it only lip service. A common fault in its application is failure to place the 


metacurpophaliungeal joints in flexion surely a cardinal sin. The metacarpophalangeal 


joint is te the finger what the hip joint is to the lower extremity. It is the key joint. The 


endeney of the metacarpophalangeal joints to stiffen in extension, because of contracture 


of the collateral ligaments and joint capsule, is well known; this condition is very disabling. 


Phis deformity ith inability to toueh the finger tip to the palm, is difficult to correct 
fully by any known means, a facet recently emphasized by Littler 

Other faults seen in hands supposedly splinted in the position of function are: adduc- 
tion of the thumb, whieh should be in opposition, and radial flexion of the wrist, which 
should instead bein 10 degrees of ulnar deviation, as well as in 20 degrees of exteasion. One 
reason for faulty position is the rather widespread use of ready-made splints which do not 
fit the individual hand. Every hand deserves a “tailor-made” splint whether of metal or 
Phe position of function is usually indicated in the treatment of burns, infections, 
plastics and after some open (compound) injuries. In cases of severe trauma it 1s 
essential to splint the hand at once, otherwise oedema and stiffness may make it virtually 


pars ible to foree the hand into a favorable position 


Phe position of flexion is the second basic position used in surgery of the hand. It is 
graft of flexor tendons of the fingers, thumb, and wrist. 


required suture, transter, o 
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hiv. |: Po on of function: 20 degrees of dorsiflexion and 10 degrees of ulnar flexion of the wrist 


moderate flexion of ill digital jomnts snd ol the thumb 

Dndientions ifter skin plasties, certain open Injuries, burns, and infections of the hand 

Mig. 2: Incorrect position: illustrating the two most common faults: failure to place the metacar 
tlangesal joints in semiflexion and the thumb in OP Positron 
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Fig. 3 hia. 4 
Fig. 3: Position of flerion (moderate): about 45 degrees of flexion of the wrist joint, with all digits 
tllowed to assume their relaxed reciprocal positions (moderate flexion) 
Indications: after most primary repairs of the flexor tendons of fingers, thumb, or wrist, at any level, 
ind of the median or ulnar nerve in the forearm 
Fig. 4: Position of tle m (acute): flexion of the wrist joint approaching 90 degrees. This is a poten 
tially dangerous position to the wrist if it is continued for long 
Indientions: this position may be necessary after secondary suture of flexor tendons and nerves in 


the forearm 


Its purpose is to relieve tension at the suture line of tendons; this tension may be eaused hy 
muscle tone, by shortening from atrophy of disuse of muscle and tendon in delayed cases, 
or by actual loss of length from trauma; in median-nerve and ulnar-nerve suture in the 
forearm it is also necessary to make possible apposition of the nerve ends 

If the wrist is placed in moderate flexion and the hand is allowed to open up recipro- 
cally, this may be considered a position of rest, and this is the correct position. The fingers 
and thumb should not be forced into additional flexion, for this places the extensor tendons 
Ina position of strain. The position of flexion is a non-functional position in regard to the 
Wrist joint, dietated by necessity and justifiable for only short periods of time. 

Unfortunately, in delaved or late suture of the median and ulnar nerves in the fore- 
arm, loss of nerve length consequent to resection of neuromata often makes it necessary to 
place the wrist in acute flexion in order to accomplish nerve suture, and this position must 
be maintained to prevent separation of the sutured nerve ends. In such eases, the acutely 
bent position of the wrist should be eased as soon as it is safe to do so. If there has been too 
much loss of length in a nerve, or if prospect of return of nerve function is doubtful, we 
believe that the risk of damage to joints from prolonged splinting may outweigh anything 
to be gained by a “long-shot’ nerve suture. Loss of nerve funetion should be accepted and 
joints should be kept mobile. 


Cask Ll. A man, aged twenty-seven, had had both median and ulnar nerves in the forearm severed from a 


glass cut four months before admission, Following the original nerve repair, the forearm had been splinted 
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hig. 5: Position of extension (moderate): 20 degrees of dorsiflexion of the wrist, 175 degrees of ex- 
tension ob metic arpoph tlangeal joints, flexion of inte rph tlangeal joints (20 to 30 degrees) 

Indications: after suture of extensor tendons of fingers at any level proximal to the metacarpo- 
phi i! wrigee il joints; alter repair ob extensor te ndons of the wrist iter suture of radial nerve. (Moderate 
extension and abduetion of the thumb is also required after radial-nerve suture.) 

hig. 6: Position of ertension (ertreme): 20 degrees of dorsiflexion of the wrist, 175 degrees ol extension 
of the metacarpophalangeal and interphalangeal joints. This is a potentially dangerous position to the 
finger joints if continued long. Return of flexion range of fingers is very slow 

Indications: only after suture of the extensor tendons on dorsum of fingers (except in distal segment) 


\\ 


) 


~ 


B 


big ri 1. Alter suture of the median nerve, t position ol moderate opposition is indicated to prevent 
overstretching of the thenar museles during the long period of nerve regeneration 
KB. After ulnar-nerve suture, splinting is indicated to prevent hyperextension of the metacar 
poph tlhangeal pornts and clawing of the tourth and filth fingers 
Pig. S: A. splinting of the finger in full extension after minor injuries is a 
common but dangerous practice. The position is non-tunetional, Hf splinting is indicated, an aluminum 
strip should be used, bent to the desired curvature 
B Roller splinting of the hand after flexor-tendon repurr Tay result stiff 


hand with flexion contracture of the fingers 


with the wrist in sharp flexion for many weeks. He entered the hospital because of open sores on the hand, 


resulting from trauma during the convalescent period 
When first seen by us, he had trophie uleers on the index finger and thumb with complete loss of funetion 
of both ulnar and median nerves. His range of wrist-joint dorsiflexion was completely lost, because of joint 
stiffness and contracture of flexor muscles in the forearm. After amputation of a portion of his index finger 
and thumb because of osteomyelitis, complete healing was obtained, but weeks of splinting and physical 
therapy to regain wrist extension were of no avail, Loss of dorsiflexion range in this patient was permanent 
Moderate wrist flexion (about 45 degrees) is all that is usually required after primary 
suture of flexor tendons of the fingers. After suture of the flexor pollicis longus, even less 
wrist flexion is required, since relaxation of this tendon is aided by adduction of the 
thumb, as well as semiflexion of the metacarpophalangeal and interphalangeal joints. 
After tendon repair some mobilization of the wrist joint is generally begun at about 
the same time that active motion of the fingers is instituted (twenty-one days). We have 
never experienced any difficulty in regaining a full range of dorsiflexion of the wrist joint 


after restraint of the wrist in moderate flexion for this period. 
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POSTOPERATIVE POSITION AND MOTION IN SURGERY OF THE HAND 


Position of Extension 


The position of extension is the third basic position used in surgery of the hand. It is 
indicated after suture, transfer, or graft of the extensor tendons of the fingers, thumb, and 
wrist, and after suture of the radial or dorsal interosseous nerve. 

It is agreed that the wrist should be in moderate dorsiflexion (about 20 degrees). [t is 
also agreed that the metacarpophalangeal joints of those fingers in which extensor tendons 
have been repaired should be placed tn almost full extension. This is unfortunate for reasons 
already mentioned, but, unless it is done, full extension range of the finger will not be 
restored by tendon repair. 

(Great care must be used, however, never to splint the metacarpophalangeal joints in 
hyperextension; this is a vicious position for the Joint capsule and full flexion range may 
never be regained. About 5 degrees of flexion of the metacarpophalangeal joints is the 
optimum position 

There has been, however, some difference of opinion concerning the proper position 
of the interphalangeal joints. Formerly these joints were often placed in full extension. 
With the wrist and metacarpophalangeal joints also in extension, this is an exceedingly 
strained position and one which renders the fingers almost useless in the event of stiffness. 

Case 2. A man, aged thirty, was referred for examination because of inability to close his fist. The ex- 
tensor tendon to his middle finger on the back of the hand had been severed one year previously. The single 
extensor tendon had been sutured and the wrist and all fingers had been splinted in full extension for five 
weeks 

examination showed normal action of the sutured tendon, but the range of all finger joints, especially of 
the metacarpophalangeal joints, was limited in regard to flexion. Although he had had extensive physical 
therapy and had been back at work for nine months, he could not touch his palm with any of his finger tips 


Loss of the ability to close the hand was permanent 


It is now considered safer practice, after extensor-tendon suture proximal to the 
metacarpophalangeal joints (on the dorsum of the hand or forearm), to put both the proxi- 
mal and the distal interphalangeal joints in moderate flexion (20 to 30 degrees). In this 
way, two of the three joints in each finger are placed in a more functional position and the 
ability to regain full flexion range is expedited. The end results after splinting in this posi- 
tion are good, and restoration of the full extension range of the finger may be expected. 

The usual practice after extensor-tendon repair on the back of the hand, wrist, or 
forearm is to splint the entire hand, exclusive of the thumb, with all of the fingers in the 
above position that is, 5 degrees of flexion at the metacarpophalangeal joints and 20 to 
30 degrees of flexion at the interphalangeal joints and then at one of the early changes of 
dressing to take some of the uninvolved fingers out of the splint. However, it is possible to 
accomplish differential placement of the uninvolved fingers immediately after repair, the 
metacarpophalangeal joints of these fingers being placed in greater flexion than the 
metacarpophalangeal joints of the involved fingers. This is the method we have used, the 
advantage being that all sound fingers are placed at once in a more functional position. 

For example, if the extensor tendon to the index finger has been sutured on the back 
of the hand, the index finger is supported individually on a volar wire loop incorporated 
into the volar plaster forearm splint, with its metacarpophalangeal joint in almost full ex- 
tension (175 degrees), and the interphalangeal jomts in moderate flexion (20 to 30 de- 
grees). It is kept at rest in this position for three weeks, in order that firm union may take 


place at the suture line. The middle finger is allowed a position of moderate flexion at all 


joints, being supported in its proximal segment by the edge of the volar plaster splint, and 
it is allowed restricted motion in all joints. The ring and little fingers are allowed almost 
complete freedom as regards both position and motion, 

Severance of an extensor tendon on the dorsum of the finger itself, or buttonhole rup- 
ture of the central slip at the proximal interphalangeal joint, obviously requires splinting 
of the proximal interphalangeal joint as well as the metacarpophalangeal joint of the af- 
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fected finger in extension. A slightly flexed position is permissible at the distal joint. Under 
these conditions differential placement of the remaining fingers in flexion becomes more 
difficult, and is especially limited when the ring finger is the injured one. However, it is 
important to place every sound finger in slight flexion at each joint if this is consistent with 
anatomical possibilities and the comfort of the patient 

Rupture of the extensor tendon at the distal joint or avulsion of the tendon at its 
Insertion requires specific corrective po- 
sttioning. Bunnell * advises hyperexten- 
sion at the distal joint, with 60 degrees 
of flexion at the proximal interphalan- 


geal joint, “to allow the two lateral 
bands of the extensor aponeurosis to 
shift volarward’’, this position to be 
maintained for six weeks by plaster 


There is, however, some difference 


of Opinion as regards splinting for this 


Fig. 0-C 


hig. O-A: Mrs. M. M., aged thirty-three 
Photograph shows individusal Support of 
ring finger alter extensor-tendon suture on 
dorsum of the hand. The metacarpopha 
langeal joint is in 175 degrees of extension, 
the interphalangest| Joints in 20> to 30 
degrees of flexion This permits differential 
placement of the uninvolved fingers in 
greater flexion and allows some independent 
motion of these fingers 


hia. o-B 


Figs. 0-B and 9-C: Showing restoration of 
full extension and flexion range of the ring 
finger six weeks after injurv. Swelling of the 
hand had ure allowing patient te 
replice her rings 


hia. LOB Fig. 10-0 


WEA: G. Ro, bow, aged nine. Photog: ipl shows individual support of index finger after repair 
of extensor tendon over the proximal il ull three slips had been severed The 
il Wes spolinite {at 175 degrees, the proximal il jomnt at 
grees, and the distal interphalingeal joint at 160 degrees The uninvolved fingers were permitted a posi 
tion ol slight flexion at ill jornts and were mowed tively trom the first 

Figs. 10-B and LOC: Full inge of motion in index finger was restored eight weeks alter 
Oedema had disappeared 
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injury. Mason splints the hand with the wrist joint in moderate extension, the metacarpo- 
phalangeal joint of the involved finger in very slight flexion (5 degrees), and both inter- 
phalangeal joints in extension for two to three weeks; he then changes to a splint of the 
Lewin type on the finger only for an additional period of two to three weeks 

After surgery on the extensor pollicis longus tendon, the thumb should be splinted in 
abduction and extension, great care being taken to avoid strain and hyperextension ot 
joints. After repair of the short extensor or the long abductor of the thumb, joint freedom 
appropriate to the action of the repaired tendon is indicated 

After all extensor-tendon surgery, protective splinting at night is essential for as long 
as six weeks, in order to prevent harmful fist-clenching motions which may occur during 
sleep. If this is neglected, extreme flexion of the digit may cause the suture line to give way 


partially or completely, and failure to regain full extension range may result. 


Elevation of the Hand 


The problem of position 
also includes the position of the 
upper extremity in relation to 
the body. Elevation of the hand 
on a pillow should be routine 
during the first few days after 
surgery, and when the patient 
is out of bed he should wear a 
sling. In crushing injuries, ele- 
vation of the hand considerably 
above the level of the body by 
suspension of the splint from an 
overhead frame is of great value 
in preventing oedema. Care 
must be taken that there is no 
constriction of the hand, wrist, 
or forearm. In later stages, very 
short periods of dependency al- 


Fig. 11: Splint for position of function with motion of fingers and thumb permatt 
slab, ending at the level of the proximal palmar crease 

12: Splint for position of with support of fingers and thumbs 
mt plaster roll ine orporated into one end of the slab snd molded to fit the land 

hig i) Splint for position of extension of the thumb, used after suture of the long extensor 
a padded volar plaster splint, holding the thumb in extension and abduetion, sand 
motion of all finger joints 

Fig. 14: Dorsal hand splint, made of aluminum, for use after resection of the palmar f 
for Dupuytren’s contracture, allowing active motion of all digital joints except the metacarpophalan 
joints of the affected fingers, in order to prevent motion at suture line of the palmar incision 
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ternating with long periods of elevation will assist the return of circulation and will mini- 


mize oedema and stiffness. 


Splints for the Basie Hand Positions 


For the position of function, we have found an anterior padded plaster-of-Paris splint 
to be most useful. If motion of the digits is desired, the plaster slab should end at the level 


of the proximal palmar crease. If the digits are to be immobilized, a small roll of plaster is 


incorporated into one end of the slab. It is molded into a mass about the size and shape of a 


lemon which fits into the palm and supports the digits in semiflexion and the thumb in 


Opposition 
The sheet metal ‘“derby-hat”’ splint designed by Allen and Mason is also very useful 


in maintaining a good functional position after certain open injuries of the hand and in 


those cases where moist dressings are indicated 


After skin plastics or resection of palmar fascia for Dupuytren’s contracture or similar 


conditions, the individual fixation of fingers may be required. For this purpose a sheet- 


metal splint cut to the shape of the hand and fingers is invaluable in maintaining a modi- 


fied position of funetion 


For the position of flexion, a posterior (dorsal) padded plaster splint is most satisfac- 


tory. In children this should be extended above the elbow, to keep the hand from pulling 


back into the splint 


For the position of extension an anterior (volar) padded plaster splint is used, with 


extensions to support the involved fingers or thumb, made of stout wire loops which are 


incorporated into the plaster 


Special Positions after Nerve Suture 


After nerve suture, in addition to the restraining splint to prevent tension at the su- 


ture line, special splinting is indicated to prevent over-stretching of paralyzed muscles and 


tendons. Such splints are applied after the initial restraining splint has been removed. 


They are worn during the long period of nerve regeneration; during this interval the pa- 


tient is encouraged to use his hand with the paralyzed muscles thus protected. 


Ulnar Nerve: During regeneration of the ulnar nerve the metacarpophalangeal joints 


should be splinted in slight flexion to prevent hyperextension and clawing of the ring and 


little fingers. This is best accomplished by the use of a posterior padded aluminum splint 


for the forearm and hand, extending to the level of the proximal interphalangeal joints 


(this should be made in the brace shop). A flange alongside the thumb prevents stretching 


of the paralyzed adductor muscle 
Median Nerve: After median-nerve suture, the thumb should be partially rotated to 


face the fingers, in order to prevent strain on the paralyzed thenar muscles. This may be 


effected by the use of a single leather loop attached to a wristlet to keep the thumb in 


moderate opposition 
Radial Nerve: During regeneration of the radial or dorsal interosseous nerve, the wrist, 


fingers, and thumb should be supported in moderate extension by a splint which allows 


the patient to use the hand actively, but prevents stretching of the extensor-supinator 


group of muscles and tendons in the forearm. Splints of the Oppenheimer or Thomas types 


are most useful for this purpose. 


PROBLEM OF MOTION 


Although temporary immobilization of the hand is essential for the healing of repaired 
structures, it must be admitted that such immobilization for any length of time and in any 


position is abnormal and leads to some degree of stiffness which may be temporary or 


permanent. The human hand is in a state of almost constant motion from birth onward, 


even during sleep. Immobility is not natural to it and the hand reacts unfavorably. 
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Fig. 16-A hia. 16-B 


Figs. 15-A and 15-B: “Derby-hat” splint, after Allen and Mason, made of sheet aluminum and used 
to position ob 

Figs. 16-A and 16-B: Leather-covered sheet metal splint used after suture of the ulnar nerve. This 
splint helps to prevent clawing of the fingers. A: flange next to the thumb keeps the thumb an 
adduction (see Fig. 7-B), 


Assuming the integrity of the bony framework of the hand and of the muscles and 
motor nerves, the problem of motion is one of tendons and joints. Considering first the 


tendon factor, two questions naturally arise: (1) Tow soon and to what degree is tendon 


motion desirable atter suture? (2) Tlow soon and to what extent may uninjured fingers be 


moved? 


Tendon Motion 


Mason and Allen, in their experimental study on the rate of tendon healing, found 


two chief causes of failure after tendon suture: adhesions between the tendon and sur- 


rounding tissues and the formation of a bulbous enlargement at the site of tendon june- 


ture. They found that these undesirable effects were minimized by a sustained initial 


period of rest and were aggravated by early motion. In clinical practice they keep sutured 


tendons completely immobilized for three weeks Bunnell also andy Iscs complete rest ol the 


sutured tendon for three weeks 


In discussing Boves’ paper on Flexor-Vendon Crafts in the Fingers and Thumb in 


1950, Bunnell suggested gentle, active motion during the first week after tendon grafting. 


Pulvertaft, who has had much experience with tendon grafts, begins careful motions of 


small amplitude on the second or third postoperative day 


Although it must be admitted that there are some differences in gliding problems after 


tendon suture and tendon graft, it is obvious that complete rest of the sutured or grafted 


tendon for three weeks is safest from the standpoint of firm union at the suture line. As to 


adhesions, the burden of proof would seem to be on those who advocate early motion 


experimental work and clinical observation indicate that, if a tendon becomes fixed by 


adhesions, this is probably not due to a lack of early motion, but to other factors. Other 


points may influence the surgeon in choosing the precise time to start motion, such as the 


method of tendon suture, the material used, the age of the patient, and the degree of his 


cooperation. 
It is generally agreed that, during the fourth, fifth, and sixth weeks after tendon 


surgery, active motion of the finger in which the tendon has been repaired should be gradu- 
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ally increased both in amplitude and vigor. Warm soaks and special exercises without the 
splint may be undertaken after careful instruction of the patient 

Normal full activity of the hand is usually not attempted until after six weeks. About 
this time it is also usually safe to discard the restraining splint in cases of tendon repair; 
but, if either of the large nerves in the forearm has been sutured, an even longer period of 
restraint may be advisable to safeguard the integrity of the neurorrhaphy. In this matter 


no general rules are possible 


VWovement in ninvolved Digit 

The question of movement in uninvolved digits is anatomical and may be summarized 
ts follows 

1. After suture of the extensor tendons of the thumb, or of the long abductor, free 
active movement of all fingers is indicated 

2 After suture of the long flexor tendon of the thumb, motion of the fingers is desir- 
able, but it is noted that the thumb, restrained in adduction, stands somewhat in the way 
of free finger flexion. Even such restricted movements of the fingers, however, are useful in 
preventing stillness 

3. After suture of a single finger flexor tendon, free motion of the thumb is permis- 
sible. Motion in the fingers in which the tendons are intact is limited, however, because of 
the interdigitations of the profundus flexor tendons, only the tendon to the index finger 
being separate. Moreover, the third and fourth lumbrical museles usually take origin from 
adjacent sides of the profundus tendons to the long, ring, and fifth fingers, thus sharply 
limiting independent action in these three fingers. The fingers are like four horses in har- 
ness, abreast. The individual members of the “four-in-hand” are quite restricted by their 
anatomical harness: of the four, the index is the freest, the ring finger the most restricted 

It is estimated that the independent exeursion of the profundus flexor tendons is as 
follows: index, one inch; medius, one-half inch; annularis, one-quarter inch; minimus, 
one-quarter inch. Independent motion of uninvelved fingers after flexor-tendon repair is 
therefore impractical, except in the case of the index finger, where a little motion may be 
permissible after tendon repair in the other three. Usually, however, after suture of a 
ingle finger flexor tendon, all fingers are kept at rest for three weeks 

$ After suture of a solitary finger extensor tendon, the thumb should have free 
motion. Independent motion of uninvolved fingers is restricted in those fingers adjacent 
to the injured one by the junetura tendinum, which loosely unite the extensor tendons 
on the dorsum of the hand 

Phe usual arrangement of these diagonal bands is that they converge distally upon 
the extensor tendon of the middle finger and diverge distally from the extensor tendon 
of the ring finger, thus providing the middle finger with a “check rein”, the ring finger 
with a “martingale. The index and minimus, being peripheral, receive only one band 
from adjacent te nadons 

If the index finger is held out straight (ISO degrees at all three joints) it is not diffi- 
cult to flex the other three fingers at all three joints (the pointing position of the hand) 
However, if anv of the other fingers is held in full extension individually, the remaining 
three fingers are flexed with difficulty: this restricting effect is usually most marked when 
the ring finger is the one held straight 

Phis phenomenon is better demonstrated when the hand is put in the “intrinsic- 
plus’ position (90 degrees of flexion of metacarpophalangeal joints and TSO degrees of 
extension of interphalangeal joints). From this position it is virtually impossible for most 
persons toextend the ring finger individually a handieap well known to musicians 


Phe limitation of independent motion of the individual fingers in various positions 


is 2 composite effect resulting from the anatomical restrictions imposed by, first, the 


interdigitations of the profundus flexor tendons, which are fused over a fair portion of 
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their course; second, the junetura of the extensor tendons; and third, the lumbrieal 


muscles which exert a modifying and integrating action on both systems. The restricting 


action of the flexor system is manifested chiefly at the interphalangeal joints, that of the 


extensor system at the metacarpophalangeal joints 


The practical application of this: is as follows: 


I. After extensor-tendon repair on the back of the hand, wrist. o1 forearm, the 


involved finger should be splinted in moderate flexion at both interphalangeal joints, so 


that it is placed in a more functional position. Phe uninvolved fingers are thereby re- 


leased so that they ean be placed in moderate flexion at all three joints and can move 


uetively to some extent 


2. After extensor-tendon repair on the dorsum of the finger itself except in the distal 


segment), the injured fingers should be placed in extension (175 degrees) at both the 


metacarpophalangeal and proximal interphalangeal joints. The distal joint should) be 


allowed slight flexion and, if this is done. some differential flexion of the remaining fingers 


is possible, even when the tendon-bound ring finger is the injured one 


These faets are exsily demonstrated on one’s own hand, and are essential for the 


intelligent application of the dictum in surgery of the hand. to keep uninjured parts 


moving, Hf possible 


Joint Motion 


The cause of stiffness in immobilized joints, as pointed out by Watson-Jones, is not 


soo much immobility ‘ds cessation of functional activity. around joints. Venous and 


Ivmphatic stasis leads to waterlogging of periarticular tissues with serofibrinous exudates 


Which later become organized to form fibrous adhesions and thickened joint capsules. 


It is well known that, if a wrist joint is immobilized for many months for fracture 


of the navicular bone, it is amazingly supple when removed from plaster, provided the 


fingers have been kept active during this period. This principle, namely, that the con- 


tinued functional aetin itv of joints distal and proximal to immobilized joints is beneficial 


to the latter, should be applied whenever feasible after surgery of the hand. For example, 


if the metacarpophalangeal joints must be kept at rest, even small degrees of motion of 


the interphalangeal Jomts will tend to minimize stiffmess of the metacarpophalangeal 


joints when released. Motion in uninjured digits should likewise be helpful in this respect, 


by promoting the general return circulation (venous and Ivmphatic) in the hand 


In IS62 John PHilton in his lectures on Rest and Pain made this statement: 


“Many persons beheve that the joints. their soft parts especially, being unused and kept in ore 


straint although not at the time actuall diseased, mins suffer irre praralyle struetural « hange or deterioration 


boy long continued rest that healthy jomts may become anch losed as the solely of that rest 


This opinion is ady as an argument against the em of long-continued rest to dise joints 
| J 


Now, TE doubt the soundness of this conclusion: nay Indecd, T believe that it is essential! untrue. [tis pos 
| 


sible, and may be probable, that at Mporary alteration and a diminished elasticity of artieular cartilage many 


occur, that the ligaments may become fecble. and the sy novial membrane unmindful of its duties without the 


stimulus of friction: that the bones may lose their firmness ind the museles their strength from distuse: buat 


such deteriorations are or ly te 


In mid Victorian Kngland, Hilton Wits dealing with gross disease of the joints of the 


lower extremity. He was a pioneer in the treatment of tuberculous joints by immobiliza- 


tion Becuuse of the striking benefit ot rest to diseased joints, he Wius skeptical of the 


deleterious eflects ot rest on normal Jomts, but his doubts on this pomt are apparent on 


the above quotation. Today we have overwhelming proof of the harmful effeet of im- 


mobility on normal Joints, especially in those of the hand 


MMARY 


The problems of postoperative position and motion in. the hand must be solved 


with aan appreciation ol the inherently dynamic function of the hand sas opposed to the 
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essentially static nature of splinting. The wrist joint is especially vulnerable to injury by 
restraint in the acutely flexed position, and the finger joints are liable to damage if left 
in full extension. Judicious splinting in the correct position, with uninterrupted activity 


of the uninjured portion of the hand and early activation of the injured portion will lead 


to favorable results. Overlong restraint ot the hand in any position will lead to stiffness, 
Which in a non-functional position is doubly disastrous 
The hand is like a bird and it strongly resents being caged. If caged too long, it may 


not fly again 
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HIP FRACTURES 


Tur or CONTRACTION OR INTRINSIC FORCES IN THE CAUSATION 
OF FRACTURES OF THE FEMORAL NECK * 


BY L. D. SMETH, M.D., MILWAUKEE, WISCONSIN 
From the Lahorator jot the Engines ring Nchool of Vary niversily, Vilwaukec 


\ woman, fifty vears old, was closing the gate to her cow pasture when a young 
heifer tried to escape. The woman made a sudden movement to prevent this and felt 


something “give” in her left hip. She kept herself from falling by holding onto the gate, 
but she was unable to move the left thigh. She had sustained a fracture of the left femoral 


neck. Obviously this was not due toa fall but toa sudden muscle contraction, associated 


with the hurried effort to close the gate. Similarly. a woman, sixty-three years old, stepped 
out to drop a letter in the mail box in front of her house. The walk was icv and she lost 
her balance, but she did not fall. As she caught herself she felt something “snap” in her 
right hip. She grasped the mail box but gradually subsided to a sitting position, She 
Was unable to move her right thigh. She had fractured the neck of her right femur. Again 


it Was muscle violence and not a fall which produced this fracture. 


hic 


iw. A: dno clinical ture of the femur, the prominence ol the lesser trochanter indicates 
the degree of external rotation of the distal fragment that is, the femoral shaft. In this instance it 
amounts to about 75 degrees. In the neutral position or internal rotation of the femur (Figs. 16 and IS), 
the lesser trochanter would appear either as a slightly curved line or would disappear completely, and 
the neck would Appear longer as the foreshortening projection ol the cervien! anteversion is corrected 
by its parallelism to the film (hig. 1S 

The fracture here depicted is an oblique cervical fracture (Pigs. 2 and 22) with superimposition of 
the proximal fragment. The thigh muscles have externally rotated the distal fragment and drawn it 
upward. Muscle spasm may temporarily “lock” the fragments in place. A less penetrating x-ray film 
of the same specimen (Fig. 1-C) would fail to show the superimposition of fragments here depicted and 
would indicate a more or less conglomerate fragmentation. These phenomena may have given rise to 
misuse of the term “impaction”, or “impacted fracture of the hip”. 

Figures I-A, 1-B, and 1-C are different aspects of the same specimen 

Fig. 1-B: This is the same specimen as that shown in Fig. 1-A with slightly less external rotation of 
the distal fragment. The diminished prominence of the lesser trochanter (see its disappearance in Figs 
15 and 16) and the decreased superimposition of the fracture fragments is apparent 

* Read at the Annual Meeting of The American Academy of Orthopaedic Surgeons, Chicago, Illinois, 


January 31, 1951. Revised paper for publication received January 14, 1953 
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big The roentgenogram bias been 


meade with less penetration. This tppearance, espe 


Hy at the fracture is by musele spasm, 
Is trequently erroneously ‘ 


pacted fracture of the hip 


Fig. 2: Cervien! fractures sare frequently oblique 
Fig. 22) and may simulate a subeapital (a). tran 
cervienl (4), or by liraeture of neck (¢), depending 
upon the angle of the x projection (Pigs. 1A 


tppearance ol hipeection 


Phe history usually given in fractures of the femoral neck is that the patient fell 
and injured the hip, the implication being that the fall preceded and caused the injury 
external violence, sueh as falling from a height, vehieular accidents to passengers o1 
pedestrians, and industrial aceidents frequently result. in pelvic, acetabular, trochan- 
terie, and other fractures rather than femoral-neck fractures Characteristically these 
Iractures of the femoral neek oceur in the patient's home during the performance ot 
stil daily activities. This is a constant pattern, while falls and limb shortening are seen 


only occasionally and re secondary 


Power press at Marquette Univers engineering Se} This press was used to produce con 


trolled tractures in femora of human cadavers (Figs, 4, 5, 6. 7. , ered 
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FRACTURES 
Fig. 4: Vertical pressure upon the heads 
of eght upright) femora simulated the 


aetion of external violence in lite 


Fracture ots id extending mito the 


neck 
Intertrochanterie fracture 
Subtrochanteric fracture 
Old he aled cervient fi 
Line of applied force from: the press 
Lesser trochanter the fulerum for 


vertical forees applied to femoral head 
yg: Are of tissue tension in head, neck, and 


greater trochanter, tending to produce 
tissue separation 

he A building brick to prevent slipping of 
the femur 

Specimen 1,180 pounds. Shearing frac 
ture a and tension fracture ¢ 

Specimen 2. 2,630 pounds. Fracture a 


Specimen 3. 970 pounds. Fracture 
Specimen 4. 2,180 pounds. Fracture a but | 
the neck was intact y 
Specimen 5. 1076 pounds Old henled 
cervical fracture d. Fractures a and Fj 
Specimen 6. 4,210 pounds. Fracture | 


Specimen 7. 2,470 pounds. Fracture 4 / 

Specimen 2,070 pounds. Fracture ¢ 

The greatest foree required was 4,210 - ] 
pounds A 

The least force required was 970 pounds i 


The average force required was 2,002 
pounds 


There are three constants associated with fractures of the femoral neck 1) the 
orthostatic position of the patient just before injurv, (2) the inability of the patient to 
move the leg after injury, and (3) the usual external rotation of the affected lew. 

Roentgenograms of the hip typically show a transverse or transverse oblique trac- 
ture of the femoral neck with the lesser trochanter prominent and the distal fragment 
displaced upward (Figs. I-A and 2), 

It seemed logical to assume that, if a transverse fracture of the neck of the femur is 
produced by external violence in the living patient, similar fractures should be produced 
in human femora subjected to similar forces in the laboratory. A series of experiments 
were set up and were carried out in the Engineering School of Marquette University 
One hundred and fifteen human femoral necks and hip joints were subjected to pressures 
and to impacts to learn why or how hips were broken through the visitation of external 
violence, 

Embalmed specimens of disarticulated femora and of femora still articulated with 
the pely is were used. There was considerable variation in the ages of the individuals from 
Which the specimens were taken and, of course, in the condition of the bones. As a result. 
there Was a great variation in the strength of the specimens as is shown by the rather 
wide range of loads and impacts required to produce fractures. No attempt was made to 
determine the eause of death in each instance, but there was no gross pathological condi- 
tion of the skeletal system in the individuals from whom the specimens were taken. These 
factors are not considered to introduce any significant error in the experiments in which 


the average or “mean”? was used. The same sources of error were present in all series 


Expr riment 


Through the use of the power press (Fig. 3), gradually increasing pressures were up- 
plied to human femora in various positions. Starting at zero, the Investigators increased 
pressure until fracture occurred, at which point the pressure was recorded, 

A. Forty-three human femora were subjected to pressures imitating the setion of 


external or extrinsic force upon the hip joint Pressures were applied 1) downward on 
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hig. 5: Vertieal pressures aeting indi 


rectly through the pelvis upon fourteen 
femoral heads simulated the setion of 


vternal violence in. life 


Head fractures extending into the neck 
Intertrochantere fractures 

line fractures 

Dislocation of hip 

Line of applied force from the press 
Lesser trochanter is the fulerum for 
vertical forces ipplied to femoral head 
Are of tissue tension in he id, her k, and 
greater trochanter, tending to produce 
tissue separation 

\ building brick to prevent slipping of 
the femur 

wermen 2,700 pounds. Fracture 
weimen 2. 2,340 pounds. Fracture 
3. 2,600 pounds. Fracture 
4. 3,300 pounds. Fracture a 
1,360 pounds. Fracture a 
weimen 6. 43,495 pounds. Fracture a 
7. 1000 pounds. Fracture 
1,100 pounds. Fracture ¢, 
rack of the femoral neck 

wolmen LOO pounds Dislocation d, 
briek erushed 

LO 2,250 pounds Dislocation 


Specimen 1970) pounds. Fracture ¢, 
f neck 
Specimen 12. 1,080) pounds. Fracture ¢, 
commuted 
Specimen 1400 pounds Fracture ¢, 
commninuted 
/ Specimen 14. 2,500) pounds. Fracture ¢, 
comminuted 
f h The greatest force required was 3,405 
pounds 
The least force re quired was 1.000 pounds 


The iveruge lores required was 2,140 


and upon the iliam with the hip joint intaet, and (2) i 


on the greater trochanter both on the femur alone and o 


Phe results of these experiments are summarized 


pounds 


the vertically placed femur, both directly upon the head of the disarticulated femur 


n the frontal and sagittal planes 
nthe femur with the joint intact 
in Figures 4, 5, 6, and 7. In no 


instance Was a cervieal fracture produced In the forty-three femora tested, twenty-four 


trochanteric, two head, and sixteen pelvic fractures, and two hip dislocations resulted 


The average load necessary for fracture to occur was 1,994.2 pounds 
| 


Bb. Twenty femora were subjected to torques applied to the femoral neck by means 


of the power press big 3) and the T shaped and U-sh: 


iped pieces of tron shown in Fig- 


ures Sand 9 Phese torques simulated the intrinsie forces resulting from muscle contrac- 


tion of the external rotators of the hip whieh produce an anterior bending moment across 


the femoral neck (Fig. 20-B, ¢). The results of this experiment are summarized in Figure 


10. Tt will be seen that in everv instance a fraeture of 


the femoral neck, comparable to 


those seen clinically, was produced by an average load of 900 pounds 


ka perim nt 


By means of a dise, weighing 117 pounds, and a windlass (Fig. [1), sudden blows 


or impacts were applied by cutting the rope and allow 
men from inereasing heights until fracture oecurred 


simulated those received in falls upon the hip in lite. T 


ing the dise to fall on the speei- 
These sudden impacts or blows 


his method is open to some error 


in that when the first impact fractured the bone, a lesser one might have done so, while 


if successively increasing heights were required, the earlier blows might have weakened 


the specimen. However, in a series the overestimate fre 


tend to be balanced out by the underestimate of the se 


ym the first cause of error would 


cond cause of error. In anv case 
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hia. 6 
Lateral pressures were ipplied upon the greater trochanters of ten disartieulated femora in the horizontal 
position, simulating the action of external violence due to a blow or fall on the hip 
Head fractures extending into the neck Specimen 3. 3,380 pounds. Fractures a and 6 com 
Intertrochanterie fracture bined 
Line of applied force from the press Specimen 390) pounds aeture 
Fulerum for the forces applied to the Specimen; pours acture b 
trochanter in the frontal plane Specimer 600 pounds acture 6 
Are of tension in head, neck, and lesser trochanter, Specimer 700 pounds aectures a and b&b com 
tending to produce tissue separation bined 
Smooth steel plate to minimize friction and Speeinne 3,260 pounds. Fracture 
permut springing or bowing of the specimen Specimen 920 pounds. Fracture 
Specimen LOO 1,710 pounds. Fracture 
Specimen 1,150 pounds. Praectures a and & com The greatest force re quired was 3,380 pounds 
bined The least forces ! quired wis O00 potas 
Specimen 2. 2,190 pounds. Fracture The average required was 1,648 pounds 


Lateral pressures Were applied upon the greater trochanter of eleven arte ulated femora in the horizontal 


position, simulating the action of external violence in life 


Fractures in the innominate bone Specie 1,560 pounds. Fractures and 

Fracture through the acetabulum Specim O55 pounds. Fractures ¢ and 

Fractures through the symphysis pubis Speci ‘ pounds, Fracture crushing of 

Bric ture through the sre rum 

Line ot applied torce trom the press Specimen 2,100 pounds. Fracture 

Fulerum for the force actir gupon the femur and Specime 2,200 pounds. Fractures ¢ and 

pelvis Specim 2,800 pounds. Fractures ¢ and 

Are of tissue tension lesser trochanter, neck, Specime pounds. Fracture 

acetabulum, and pelvis, tending to produce tissue Specie 3,100 pounds. Praeture 

Specine (O00 pounds. Fracture through sym 

Smooth steel plate phivsis pubis 

The greatest pressure required was 3,100 pounds 

Specimen 1. 2,000 pounds. Fractures ¢ and The Jeast pressure required was 645 pounds 
Specimen 2 2,000 pounds Fractures ¢ and The LVeTage pressure required wus 2.035 pounds 


the error is small and is absorbed by the “mean” of a number of experiments. Moreover, 


the errors are common to each of the SeCTICS being compared 


A. Experiment 7,4, was repeated with sudden blows or Impacts. The results are 
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Posterior 


Fig. 

Fig. S: Lron wedges were used to produce fracture of 
the cervix. By forcibly pressing the iron flange (a) down 
upon the cervix, a cervical fracture ean be produced 
(Figs. 2, 9, and 21). This mechanism simulates the 
external rotatory muscle strain upon the neck of the 
femur, and is the only artificial method by which 
cervical fractures could be produced. 


Fig. 9: The action of the iron flanges is sown. The 
bending moment of the external rotator muscles (Fig. 
20-B) upon the cervix is exhibited here. 

Thirteen fractures of the femoral neck (clinical) occurred in thirteen femora under an average impact 


of 47 loot pounds 
—— eee J hig. 10: Pressures were ap- 
| phed the necks of 


hia. S 


twenty horizontally placed 

femora, T-shaped and = U- 

| shaped flanges being used to 


simulate torque and anterior 
bending moment produced 
: by contraction of the external 
a: Transverse cervical frae- 
ture 


f ay. Oblique cervical fracture 


| — | \ T-flange on posterior as- 
pect of neck; 


\ / Q of neck: 
\ eo Te ' Line of applied force from 
— t Fulerum of force applied 
4 7 { to posterior neck; 
g: Are of tissue tension, tend- 
d | ing to produce separation 
| of tissue anteriorly; 
he Wexternal rotation tro- 
hia. 10 chanter and shaft. 
Speemen Lb. 1,040 pounds. Fraeture a Specimen 13 SOO pounds. Fracture a;. 
Specimen 2. S870 pounds. Fracture a Specimen 14. 660 pounds. Fracture a. 
Specimen 3. 2,400 pounds. Fracture a Specimen 15 670 pounds. Fracture a. 
Specimen 4. 1,100 pounds. Praeture a Specimen 16. SLO pounds. Fracture a 
Specimen 3. SOO pounds. Fracture a Specimen 17 510 pounds. Fracture a 
Specimen 6 SOO pounds. Practure a Specimen IS. 40 pounds. Fracture a, 
Specimen 7 710 pounds. Praeture a Specimen 19 770 pounds. Fracture a 
Specimen SS 770 pounds. Practure a Specimen 20 770 pounds. Fracture a 
Specimen 770 pounds. Fracture a 
Specimen 10 TOO pounds. Fracture a The greatest force required was 2,400 pounds 
Specimen bt Y70 pounds. Fracture a The least foree required was 510 pounds. 
Specimen 12 O10 pounds. Fracture a ‘he average force required was 900 pounds. 
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Fig. 11: A dise, weighing 117 pounds, was used to produce falling blows or impacts. The dise was made to 
fall upon the hip joint, which was placed at various angles, by cutting the supporting string 


44 

Mig. 12: Blows on the heads of eight upright, disarticulated femora simulated action of external violence oe 

a: Head fracture Specimen 250) foot pounds Fractures b and ¢ 
hb: Head and neck fracture combined ; 


Intertrochanterie fracture 
d: Subtrochanteric fracture 


Shalt Iracture 


Specimen 

Specimen 5 
combined 

Lesser trochanter is the fulerum for vertical forces Specimen 6. 550 

applied to head 

a: Are of tissue tension in he id, nee k, trochanter, and 
upper shaft, tending to produce tissue separation 

he building brick 

1 A soft pine hoard, one ineh by four inches 

Specimen L. 306 foot pounds. Fracture d 

Specimen 2. 345 foot pounds. Fracture a 


foot pounds. Practure a 
345 foot pounds. Fractures 6b and ¢ 


foot pounds Fractures a and ¢ 

combined 
Specimen 7. 350 foot) pounds. Fractures b and d 

combined 
Specimen 8. 345 foot pounds. Fracture 
The greatest Impact required wis 350 toot pounds 
The least Impact required was 230 foot pounds 
The average impact required was 327 foot pounds 
summarized in Figures 12, 13, and 14. It will be seen that one pelvic, twenty-eight tro- : 
chanteric, and three femoral-head fractures were produced, as well as seven dislocations . 
of the hip, with an average impact of 200.2 foot pounds 


6. With the falling dise and the iron flanges (Figs. 8 and 9) Mxperiment /,B, was i 
repeated on thirteen femora. In each case a fracture of the femoral neck, simuhiting ‘ 
those seen clinically, was produced. The results are summarized in Figure 15. The average ee 
Impact Was thirty-seven foot pounds. 


The results of all experiments are summarized in Tables I-A, I-B, and I-C 


DISCUSSION 


In a clear roentgenogram of the pelvis (Fig. 16) the anteroposterior view will show 


trabeculae which indicate lines of stress which extend from the subtrochanterie region 


through the long axis of the neck into the ilium and which curve medially across the 
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lalline 


Disc 


& 
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hie. 13 


Specimen bo. 345 foot pounds 


Specimen 16. 345 foot pounds 
Specmmen 17. 345 foot pounds 
Specimen ES. 230 foot pounds 

PRESSURES SIMULATING 


No 


Speciiiens 


ol 


Disarticulated S 
Through pelvis 14 
Disarticulated 10 
Through pelvis 11 

Total is 


Dislocation 
Dislocation 
Dislocation 
Fracture ¢ 


TRINSI 


rochan 
ter 


Fractures 


VIOLENCE 


D. SMITH 
Cc 
d 
The 


The 


TABLE LA 


Femoral 
Head 


Fractures 


Fractures 


locations 


Fig. 13: Blows upon eighteen upright 
articulated femora through the pelvis 
and acetabulum simulated the actio 


of external violence in life 


Intertrochanteric fracture which ex 


a 
tended horizontally into the neck 
and head 

Intertrochanteric fracture 

ce: Fracture of ilium 

d: Dislocation of hip 

f; Lesser trochanter which is the ful- 


crum of the vertical forces applied to 
head: 

Are of tissue tension in head, neck, 
and upper shalt, tending to produce 
tissue separation 

h \ building brick 


v2. A soft pine board, one inch by four 
inches 

Spe eimen | 125 toot pounds rac- 
ture 

Specimen 2. 345 foot pounds. Frac 
ture 

Specimen 3. 345 foot pounds. Frac- 
ture b 

Specimen 4. 345) foot pounds Frac 
ture b 

Specimen 5. 345 foot pounds. Frac 
ture b 

Specimen 6. 125 foot) pounds. Frac 
tures b and a 

Specimen 7. 125 foot pounds. Frac 
tures and a 

Specimen 125 loot pounds 
tures and a 

Specimen 9 125 foot pounds. Frac 
tures b and a 

Specimen 10, 125) foot) pounds. Frac 
tures 6 and a 

Specimen Il. 230) toot pounds Dislo- 
cation d 

Specimen 12. 230) toot pounds Dislo 
eation d 

Specimen 13. foot pounds Dislo- 
cation d 

Specimen 14. 345) toot pounds Dislo- 


ention d 


greatest Impact required was 345 foot pounds 
he least impact required was 125 foot pounds 
ierage impact required was 250 foot: pounds 


THe Upricur anp Femur 
Average Load 
Transverse Impact Required 
Llium Hip Dis- Femoral- to Produce 


Neck Fractures Fracture 


Vi rtieal Pressures Upon pright Femors 


20092 Ibs. 
2149 Ibs 


Lateral Pressures upon Horizontal Femora 


10 


te 


1648 Ibs 
2034 Ibs 


Average 1994.6 Ibs 


to 
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TABLE I-B 


FEMUR SIMULATING EX TRINSK 


‘ moral 
Head Dis- 


Fractures Fractures locations 


Transverse 
Femoral-Neck 
Fractures 
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Average Load ot 
Impact Required 
to Produce 
Fracture 


Blows upon Upright Femoral Heads 
Disarticulated 3 
Through pelvis 17 
Blows upon Horizontal Femora 
Laterally upon 
trochanter 


Total 28 


Average 


$27 ft. Ibs 


250 tt. Ibs 


306 ft. Tbs. 


200) 2 ft. Ibs 


superior part of the sacrum to meet similar trabeculae from the opposite side at the 


apex of a fair arch. 
It is peculiar to an arch 


Fig. 17) that radial forees or forces exerted in its frontal 


plane against its periphery are translated into tangential forces that are absorbed as 


‘ 


thrusts within its structure. External force then can be absorbed by the femoral neck only 


by 
1a 
Dise 


\ <-> | 
( 
( 
, 
Fig. 14 


Blows were applied to the greater trochanter of thirteen horizontally placed articulated femora, simulat 


ing the action of external violence 

a: Intertrochanteric fracture Specimen 5. 345 foot 
b-by: Fracture ef the shaft, acetabulum, and ilium; Specimen 6. 4OL foot 
e: Line of applied force Specimen 7. 460 toot 
f; Fulerum for the foree acting upon femur and — Specimen 8. 230 foot 


pelvis; Specimen 288 toot 

y: Are of tissue tension Specimen LO. 288 foot 
h: Smooth steel plate Specimen LL. 288 foot 
i: A soft pine board, one inch by four inches Specimen 12. 401 foot 
Specimen 13. 288 foot 


Specimen 1. 288 foot pounds. Fracture a 
Specimen 2. 345 foot pounds. Fracture a 
Specimen 3. 187 foot pounds. Fracture a 
Specimen 4. 172 foot pounds Fracture a 
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pounds 
pounds 
pounds 
pounds 
pounds 
pounds 
pounds 
pounds 


Fracture a. 
Fracture a 
Fracture a 
Fracture a 
Fracture a 

. Fracture a 
Fracture a 
Fracture a 
Fractures a, b-h, 


The greatest impact required was 460 foot pounds 
Phe least impact required was 172 foot pounds 
Phe average impact required was 306 foot pounds 
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TABLE LC 


PRESSURES SIMULATING INTRINSIC VIOLENCE UPON THE NECK OF PRONE Femora 


Transverse Average Load or 
Trochan Femoral- Femoral- Impact tequired 
No. of teri Head Llium Hip Dis- Neck to Produce 


Specimens Fractures Fractures Fractures locations Fractures Fracture 


Pressure applied 
transversely 20 20 OOO ths 


Blows upon the Neck of Prone Femora Simulating Intrinsic Violence 


Blow ipplied 


transverse 37 ft. Ibs. 


Fig. 15: Blows across the necks of 
thirteen prone femera imitated the 
torque or forward bending moment pro- 
duced by contraction of the external 

apt rotator muscles upon the femoral neck 
in life 
a: Subeapital fracture 
Fa//ing ‘7 Transverse oblique fracture 
OF neck tracture 
Dise T and U flanges (Figs. 8 and 9) 
Line of apphed force 
Fulerum of acting force 
Are of tissue tension tending to pro- 
duce anterior tissue separation 
Iexternal rotation of greater trochanter 
and femoral shaft 
Specimen 1. 75 foot pounds Fracture } 
Specimen 2. 28 foot pounds. Fracture } 
Specimen 3. 37 foot pounds. Fracture } 
Specimen 4. 28 foot pounds. Fracture a 
Specimen 5, 28 foot pounds. Fracture ¢ 
Specimen 6. 18 foot pounds. Fracture ¢ 
Specimen 7. 28 foot pounds. Fracture a 
Specimen 8. 37 foot pounds. Fracture ¢ 
Specimen © 46 foot pounds. Fracture > 
Specimen 10. 28 foot pounds. Fracture a 
Specimen 28 foot pounds, Fracture 
Specimen 12. 46 foot pounds, Fracture a 
Specimen 13. 46 foot pounds. Fracture } 
c The greatest impact required was 75 foot 
d pounds 
The least impact required was IS foot 
pounds 
The average impact required was 36.4 foot 
pounds 


in the frontal plane of the pelvie areh. Further scrutiny of the femoral neck in the roent- 
genogram (Fig. 18) and in Ward's diagram (Fig. 19) will show three systems of trabeculae, 
all placed in the frontal plane. In Figure 18, A forms an arch with 4, within the greater 
trochanter and B serves as the springer * of the pelvic arch (Fig. 17). It will also be noted 
that B forms an arch with B, within the head, neck, and trochanter. In Figures 18 and 
20-A, the trigonum internum femoris, or Ward’s triangle, is seen as an area of lessened 
density in the middle of the femoral neck. 

In the horizontal section of the trochanter, neck, and head (Fig. 20-A), a rudimen- 
tury trabecular system is seen. Its lines converge to an apex posteriorly behind the strue- 
turally weak trigonum internum femoris in the middle of the neck. 

Furthermore, the vertical diameter of the femoral neck (Fig. 18) is one third larger 
than the horizontal diameter (Fig. 20-A). This indicates a dimensional response to weight- 
bearing and external forces, as does the trabecular system in the femoral neck. In short, 

* The springer (Fig. 17) is the lowermost portion of an arch which rests upon the top member of the 


pillear or Impost upon which the weight of the arch rests 
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Fig. 16: Lines of trabeculation in the femur and 
pelvis form «a parabolic arch. The retouched lines 
of trabeculation are seen to form a parabolic arch 
(Fig. 17). They are commonly apparent in. the 
femoral neck and ilium in an anteroposterior roent- 
genogram of the hip and pelvis. In the upper 
segment of the sacrum where the cross-section 
volume is greater, they are dispersed and are less 
dense and hence less apparent, but are nonetheless 
easily discernible with penetrating x-ray technique 
in the pelvis of a vigorous person with bones of 
high calcium content. 
the small horizontal diameter, the area 
of lessened density or Ward’s triangle in 
the central neck, and the rudimentary tra- 
becular system in the horizontal plane all 
serve to make the neck vulnerable to frac- 
ture from stresses in this plane. 

The neck of the femur extends later- 
ally from the pelvis in the frontal plane of 
the body. It thus provides a lever to which 
the external rotator muscles of the thigh 
are attached (Fig. 20-B). The femur offers 
no resistance to rotation when the limb is 
free. There is thus no great need for strue- 
tural strength to provide for the anterior 
stresses in the horizontal plane of the Fig. 16 
femoral neck. In Figure 20-B, the pull of 


the rotator muscles (a@) is exerted from the greater trochanter posteriorly and medially in 


a direction approximating the are of rotation of the greater trochanter about the femoral 
head. The force exerted is absorbed in the rotation of the femur and in a compression 
thrust along the long axis of the neck, so that the head is firmly seated in the acetabu- 
lum. Thus there is no transverse stress or forward bending moment across the neck in 
the performance of normal free rotation of the thigh. 


Keyetone, sacrum 


Springer or 


lst Vouesoir Trabeculee B 


(Springer) 
Impost 


Any radial force (a), acting upon an arch 
is resolved into a tangential force (b), which 
is circumferential. External application of 
force at (a) increases the integrity of the 
arch and odes not cause fracture of the cervix, 

Fic. 17 
The parabola (b)) is probably the strongest form of arch found in nature or used in architecture 
It. is a conic section formed by cutting a cone (a) with a plane (6) parallel to one of its sides (¢), form- 
ing the plane curve (d) in which the distance of any point (p) on it from a fixed focus (J) is equal to its 
distance from a point (m) on a fixed line, the directrix (mm) 
It is expressed in the formula ¥* = Az. 
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Fig. 18: The three systems of trabeculation in the femoral neck are shown: A forms with B; an areh 
within the greater trochanter. B, the springer of the pelvic arch (Pig. 17), forms with 4) an arch within 
the head, neek, and trochanter 


the weakest part in this plane 


femoral shalt 


20-A 


Transection of 
/ femoral neck 


External rotatory musc 


Fig. 19: Ward’s diagram showing the triangle (from Outlines of Human Osteology, F. O. Ward, 1838) 


Fig. 20-A: Trigonum internum femoris (Ward's triangle): A horizontal section of the femoral head, 
neck, and greater trochanter shows that the mid-section of the neck is volumetrically and structurally 


Fig. 20-B: Resolution of external rotatory 
muscle forees: 

a: Pull exerted by the external rotatory 
muscles 

bh: Axis of rotation of the greater trochanter. 
The are of rotation described bythe greater 
trochanter in rotation of the femur is shown by 
hy 

e: Element of a available to rotate the thigh 
in the acetabulum; 

d: Element of a useless in external rotation of 
the thigh but exerting a shearing torque 
along the are de; about the center (e) with a 
forward bending moment indicated by the arrow 
at e;. It is this element (d) which produces the 
fractures of the femoral neck seen clinically 


Post. inf. 
spine 


Ischial 
tuberosity 


20-18 
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Kia. 21 


Specimen of a fracture of the femoral neck eight weeks old shows the border of the retinae 
ulum. The fracture was fixed with a four-flanged spike. The patient died with a heart condition 
eight weeks after the fracture. The spike is still in place, although it is not visible. The inferior 
border of the retinaculum is clearly seen at b. Bone healing is well advanced but still ine omplete 
(a). The normal relationship of the fragments is maintained. The four-flanged spike is firmly 


embedded and resists removal. (The author uses a four-flanged spike in preference to a three 
flanged spike It can be milled in two operations instead of three, it possesses One third more 
friction surface, and, since it is stronger in cross section, it can be made lighter.) 


Fic. 22 


retinaculum in an oblique fracture of the femoral neck is shown. In these posterior 


The action of the 
views, the hingelike action of the retinaculum is quite apparent 
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Fig. 23 
Injected blood vessels in foetal retinaculum are shown. The specimen was from an almost 
full-term human foetus. The vessels were injected from an umbilical artery with cinnabar in 
water, The specimen was decalcified and cleaned. Much of the epiphysis and diaphysis was cut 
away, leaving only a relatively thin laver of tissue with vessels in and on it. The most super- 
ficial arteries are those relatively distinct. The dense arborization of vessels in the retinaculum 
indicates the importance of this structure for the blood supply to the head of the femur 
(Photograph by courtesy of P. F. Swindle, Ph.D., Professor of Physiology, Marquette Uni- 
versity School of Medicine.) 


However, the neck of the femur is also part of a weight-bearing apparatus. In the 
orthostatic position, with the foot anchored to the floor by the weight of the body, the 
thigh cannot rotate. Contraction of the rotator muscles, with the extremity so fixed, acts 
us does the tightening of a bowstring— the femoral neck being the bow. This muscle con- 
traction causes a forward bending moment across the neck in its weakest or horizontal 
plane (Fig. 20-B, ¢). If its strength is exceeded, it will break transversely or obliquely. 

The displacement resulting from these transverse or oblique fractures of the femoral 
neck is determined in a large measure by the pull of the external rotators (Fig. 20-B, ¢) 
and the retinaculum of Weitbrecht (Figs. 21, 6 and 22). This retinaculum consists of 
fibers of the fibrous stratum of the posterior capsule, which are reflected proximally onto 
the neck of the femur where they form ridges. The retinaculum is ordinarily so closely 
attached to or applied to the underlying bone of the neck of the femur that it seems a 
part of it and presents a hard glistening surface. When fracture occurs, the retinacular 
fibers act as the binding of a book, and the fracture opens anteriorly much as do the 
leaves of a book (Figs. 21 and 22). Much of the blood supply to the femoral head is trans- 
mitted through the retinaculum or cervical ligament (Fig. 23). The degree of injury to 


PHE JOURNAL OF BONE AND JOINT SURGERY 


480 
| 
| = ? ‘ 
7 
7 + 
| 


HIP FRACTURES 


| 


hic, 24-B 
Fig. 24-A: The deformity of external rotation is increased to “unlock” the bone fragments, and at 
the same time manual traction is applied 
Fig. 24-B: External rotation is maintained with manual traction (see the surgeon's left hand). Abdue- 
fron is performed to relax the Y-ligament 


Fig. 24-C 
Fig 2 1-¢ Internal rotation in abduetion with traction 


This manoeuvre utilizes the hingelike action of the reti- 
naculum and reduces the fracture 


Fig. 24-D: Reduction has been obtained and secured 
Internal rotation is maintained. Adduction tightens the 
Y-ligament and further consolidates reduction Fic. 24-D 


these vessels at the time of fracture doubtless determines whether or not aseptic necrosis 
will supervene, 
REDUCTION OF FRACTURES OF THE FEMORAL NECK 
In the light of these experiments and of clinical observations, it is assumed that 
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cervical fractures of the femur are produced consistently by the action of the external 
rotator muscles of the thigh 
Since external rotation of the distal fragment in this fracture is invariably present, 
Pi it follows that simple internal rotation of the femur should approximate the fracture 
Anterior inferior spine Anterior inferior spine 
Femur in neutral position Femur abducted 24° 
Y-Ligament lege 5-1/2 " - 3-3/8" Y-Ligament legs 4-3/4" - 2-7/16" 
Big. 25-A Kia. 25-B 
hig 25-A: Relaxation of the lignment by abduction of the hip With the femur in the neutral 
position, the two limbs, «and d, of the ligament of Bigelow, are in normal physiological tension 
Pig. 25-B: When the thigh ts abdueted, limbs ¢ and ¢ of Bigelow’s ligament are materially short 
ened and ure relaxed 
Anterior inferior spine Anterior inferior spine 


--* 


‘ 


Pe 


Impingezent of neck and acetabulum occurs 
at 44° abduction with int. rotation of the 
femur, and at 86° abduction with ext. 
rotation of the femure 
Big. 26-A hic. 26-B 

Pig. 26-A: Femur in neutral position 
Fig. 26-B: Femur in abduction 

As we use external rotation in the manipulation for reduction, it is obvious that impingement of 
the neck upon the acetabulum does not constitute an element in the reduction 


r 
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surfaces. This is indeed the case, and it is made possible by the hingelike action of the 
retinaculum 

Preceding this manoeuvre of ‘closing the book”, however, it is well to disengage 
the fracture surfaces which may impinge against one another and may be “locked” due 
to forward displacement or rotation. This is readily done by increasing the characteristic 
deformity or “opening the book’ wider by maximum manual external rotation and 
traction (Fig. 24-A). 

Then, with the thigh in full external rotation and with the knee flexed, the thigh is 
abdueted as far as possible without force while manual traction is continued (Fig. 24-B). 
This manoeuvre tightens the hinge or retinaculum, relaxes any muscle pull which may 
be displacing the distal fragment upward, and relaxes the two legs of the Y-ligament 

Bigelow’s) (Figs. 25-A and 25-B). 

The “book” is now wide open with its surfaces facing each other in full apposition 
Impingement of the femoral neck against the acetabulum, if abduction is performed with 
the limb in external rotation, does not oceur and is not an element in reduction (Figs. 
26-A and 26-B). 

The “book” is then closed by full internal rotation of the femur, in which manoeuvre 
traction is continued and the bent extremity is used as a crank. The fracture is now re- 
duced (Fig. 24-C). Finally, the thigh is adducted to a position parallel with the long axis 
of the body, full internal rotation of the thigh and manual traction being constantly 
maintained (Fig. 24-D). This firmly approximates the fracture surfaces by tightening the 
Y-ligament and the muscles about the hip. 

Any fixation which maintains this full internal rotation will now hold the fracture 
in place 

In summary, the steps in the manipulative reduction of a fracture of the neck of 
the femur are: 

1. The thigh is externally rotated at the same time as moderate manual traction is 
applied. 

2. The thigh is abducted and external rotation and traction are continued 

3. The thigh in full abduction is internally rotated as manual traction is continued 

4. The thigh is addueted and internal rotation and traction are continued until the 
limb is parallel with the long axis of the body. 

5. Internal rotation is maintained 

Nove: The author wishes to acknowledge the invaluable aid of Emory D. Roberts, Protessor of Civil 
engineering, William G. Murphy, Assistant Professor of Civil Engineering, and Emory G. Roberts, Jr, 
Student, engineering School, Marquette University 

Photographs and some of the illustrations were done by Mr. Leo C. Massopust, Instructor in Anatomical 
Art and Director of the Department of Photography, Marquette University School of Medicine 


Preparation for the photograph of the circulation in the foetal retinaculum was done by Perey F 
Swindle Professor and Director of the Department ot Physiology, Marquette University School of Medecine 


REFERENCES 


1. Baker, 1. Oo: A Treatise on Masonry Construction, p. 600. New York, John Wiley & Sons, Ine., 1915 

2. Cunnincuam, D. J.: Text-Book of Anatomy. ed. 7, p. 358, Fig. 315. New York, Oxtord University 
Press, 1937 

3. C. D., and THayer, Elastie Arch Bridges. Chap. 1, p. 12, Fig. 2; Chap. 2, p. 41, 
Fig. 2. New York, John Wiley & Sons, Inc., 1931 

1 Srancey, Epwarp: A Manual of Practical Anatomy. Chap. 25, p. 439. London, Anderson & Chase, ISIS 

5. Warp, F. O.: Outlines of Human Osteology, p. 370. London, Henry Renshaw, 1838 

6. Werrerecur, Jostas: Svndesmologia sive Historia Ligamentorum Corporis Humani quam Secundum 
Observationes Anatomicas Concinnavit et Figuris ad Objecta Reeentia Adumbratis Hlustravit, pp. 139 
141. Petropoli, Typographia Academiae Scientiarum, 1742 


VOL. 35-A, NO) 2, APRIL 195 


| 
e 
TH 
+ 


EXPERIENCES WITH THE MUSCLE-TRANSPLANT OPERATION FOR THE 
RELIEF OF PAINFUL ARTHRITIS OF THE HIP 


BY MARVIN H. MEYERS, M.D., LOS ANGELES, CALIFORNIA 


Krom the De niolO thopaed Surgery, Lo Angele s County General Hlo pital, Los Ange les 


The relief of painful arthritis of the hip is a difficult: problem. This is obvious when 
one considers the numerous conservative and surgical measures which have been proposed 
in the literature. Conservative measures have not proved successful and attempts have 
therefore been made at the surgical relief of this distressing condition. In 1946 Venable and 
Stuck reported an operation which consisted in transplanting a portion of the vastus 
lateralis muscle, with its blood supply intact, into a slot cut on the anterior surface of the 
neck of the femur. They reasoned that, since painful arthritis of the hip Was presumably 
of ischaemic origin, and since animal experiments reported by Stuck and Hinchey in 1944 


had shown that the blood supply to the femoral head could be increased, a muscle-flap 


transplant might be effeetive in relieving the pain of monarticular arthritis in human 
patients. The procedure is described in a recent edition of Campbell's Operative Ortho- 
pedies, where a suggestion is made that this operation “may be worth a trial’’. 

The procedure deseribed by Venable and Stuck consisted essentially in opening the 
capsule of the hip and transplanting a flap from the medial half of the vastus lateralis 
muscle into a slot one by four centimeters, which was cut in the neck of the femur from the 
base to the trochanteric region They reported rapid relief of pain and improvement ol 
funetion in a series of twenty-six out of twenty-seven patients. The relief of pain lasted as 
long as two vears. Roentgenograms made after an operation were reported to have shown 
an increased proliferation of bone and partial regeneration in the head of the femur 

On the basis of this paper a small series of Cases was selected from the Orthopaedic 
Service of the Out-Patient Department of the Los Angeles County General Hospital from 
July 1947 to January 1949 and the operation described by Venable and Stuck was tried 
This paper presents a review of the results in this series. Many surgeons were involved 
Therefore, as may be surmised, various minor deviations from the described technique 


occurred 


MATERIAL FOR STUDY 


Sixteen surgical procedures were performed on fifteen patients during this period 
There were seven men and eight women, with an average age slightly above fifty vears 
The youngest patient was twenty vears old and the oldest was seventy-five vears old. The 
etiology of the painful degenerative arthritis was varied and included avascular necrosis 
following transcervical fracture of the femur, slipped capital femoral epiphysis, congenital 
dislocation of the hip, malum coxae senilis, osteochondritis dissecans, and traumatic 
arthritis due to old fractures of the acetabulum. All of the patients have been followed for 
one year or more, except one who has only been followed for six months. The average 
follow-up has been slightly less than two years. Nine patients have been followed for two 


years or more 


RESULTS 


Most patients were classified as having poor results (Table 1). They experienced no 
relief of pain after surgery, or else they had relief of pain no longer then four to eight 
weeks. Three patients subsequently had intra-articular arthrodesis and one finally under- 
went a Vitallium-cup arthroplasty 

One patient had a good result. This patient had a bilateral Venable-Stuck muscle 
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TABLE I 
RESULTS 
No. of of of End of of 
Etiology Cases One Year “wo Years Three Years Four Years 
Malum 9 5 poor } poor 1 poor | good 
coxae senilis 1 good 1 good 1 good 
3 fair 1 fair 
Congenital poor 
dislocation 
of hip 
Slipped capital | | poor 
femoral 
epiphysis 
Transcervical 2 | poor 1 poor 
fracture | poor 


at 6 mos 


Osteochondritis | l poor 


dissecans 


Fractured y 4 2 poor 2 poor 1 poor | poor 


acetabulum 


te 


Total 16 16 9 


transplantation and an adductor tenotomy on one side. The side with the combined pro- 
cedure had been without pain for one year when the patient was last seen. The side with 
the transplant alone was improved, although some pain was still present. The patient 
stated that she was satisfied with the result. Two patients were classified as having satis- 
factory results because both had stated that they were satisfied with the results of their 
operations. However, they were not completely relieved of pain. One was satisfied with 
his result, although he stated that he would submit to another surgical procedure for relief 
of the pain he felt on walking. Another patient was satisfied with his result one year after 
surgery, but still had some pain on walking and used a cane. 

Roentgenograms made after the operation did not show any improvement in the 
arthritic process or changes in the head of the femur as reported by Venable and Stuck 
Most of the roentgenograms made one year or more after surgery revealed a progression 
of the arthritic changes. In one patient in whom an arthrodesis was performed, it was 
found at the second operation that the muscle transplant had a good blood supply and 
that several large vessels entered the neck of the femur through the slot made during the 


previous procedure. 
DISCUSSION 


For physiological reasons one would not expect that an increase in the blood supply 
to the head of the femur could bring about the reconstruction of a deformed head or of 
degenerated cartilage of the hip. The results in this small series of cases seem to support 
the above conclusion. Most patients get relief of pain for a few weeks after this operation, 
but then the pain begins to return. It is difficult to find an adequate explanation for the 
relief of pain that these patients experience. It has been suggested that the operation de- 
compresses the head. This is a concept which is difficult to understand and hard to prove 
A much more plausible reason, which we would like to advance, is that the rest before and 
after surgery decreases the pain. The Venable-Stuck musele transplantation did not result 
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in sufficient relief of painful symptoms to warrant consideration of this operation in plan- 


ning the surgical relief of painful osteo-arthritis of the hip in the future. 
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DISCUSSION 


PRANSPLANTATIONS IN Mepian-NERVE 


PeNDON 


Paratysis 


Continued from page 320) 


Dr. Riordan has given us a good method for obtaining strong tenodesis. Use of the slender split proprius 


tendons by passing them in front of the transve rse tne tacarpal ligament gives a weaker tenodesis effect By 


these methods the tendon has a good angle of approach, namely 35 degrees, the same as a lumbrical muscle. 


is the tendon passes in front of the transverse me tacarpal ligament to the phalanx 


The tenodesis operation fails to furnish voluntary flexion to the metacarpophalangeal joint. The sub- 


limis transfer furnishes this. In some people the long flexor tendons can flex these proximal finger joints 


this is seen in some cases of combined median-nerve and ulnar-nerve palsy but in many this motion is 


accomplished mainly by the intrinsic muscles, as the long flexors have not a sufficient angle of approach 


In order to give positive voluntary flexion to the proximal finger joint, the tenodesis operation may 


later be supplemented by a pulley-advancement procedure so that the long flexor can flex this Joint. Capsu- 


lectomies may also be needed to allow flexion 


\ sublimis transfer is a good basic method and is sufficient unless the eoc k-back is too strong. It may 


ln supplemented by many other procedure s 


Phere are various other ways of holding the proximal joints in slight flexion. The Howard bone block 


may be used. Free tendon graits ol palmaris longus ean he woven through cross holes in proximal phalanges, 


across the front of the joint, and over the back of the metacarpal, passing on to eact joint in turn, or they 


may be used as separate grafts to each joint in turn, each being anchored to a drill hole across the meta- 


carpal, Arthrodeses of either the proximal or middle finger joints may be necessary for extreme claw-hand 


Arthrodesis of either joint Improves the motion of the other jomt Still another me thod of stabilizing the 


proximal jomt in flexion is 


o create the “intrinsie-plus” condition by the use of an escharotic to bring about 


fibrosis in the interosseus musele 


Just as the normal interosseus muscle needs stabilization of the proximal joint in extension to extend 


the distal two joints, so the long extensor needs stabilization of the proximal joint in flexion to extend the 


distal two joints 
It would seem that in cases with straight or moderately cocked proximal joints the sublimis transfer 


gives good results, but in those with strong cock-back and long lasting deformity the tenodesis procedure 


or some method of stabilizing the proximal finger joint in slight flexion, perhaps supplemented with a pulley- 


procedure, will be advisable 


I wish to thank Dr. Riordan for emphasizing this tenodesis principle. It certainly has a place in our 
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HORIZONTAL LATERAL ROENTGENOGRAPHY OF THE HIP IN CHILDREN 


A Preciminary Report * 


Y., JAMES C, BARNETT, M.D., JOHN M. BRADY, 


BY HERBERT LAAGE, M.D., NEW YORK, N. 
PHOMAS F, 


M.D., PETER J. DULLIGAN, JR., M.D., HERBERT C. FETT, JR., M.D., 


GALLAGHER, M.D., AND BERTRAM A. SCHNEIDER, M.D., BROOKLYN, NEW YORK 


The orthodox or routine roentgenographic examination of the hip usually comprises 
the anteroposterior view and the lateral view made with the patient in the ‘“frog-leg’ 


Fig. | 


Anteroposterior (upper) and lateral (“‘frog-leg’’ position) 
pelvic landmarks are identical in each. 
* Based on an exhibit at the Annual Meeting of The American Academy of Orthopaedic Surgeons, Chi 


cago, Illinois, January 1052 


lower) x-rays showing that the 
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Fic. 2-A 
Photograph of the pelvis with the femur extended in the horizontal lateral position. 


Fie. 2-B 
Horizontal lateral x-ray of the pelvis shows that the pelvic landmarks have changed. 


position. This constitutes a complete examination of the head and neck of the femur only. 
It is not a complete examination of the hip joint, since the landmarks of the pelvic com- 
ponent are identical in each view (Fig. 1). In the horizontal lateral view, a totally different 
plane of the pelvis, as well as a second plane of the head and neck of the femur, is exam- 


ined. The combination of the anteroposterior and horizontal lateral views is a more com- 
plete examination of the hip joint, since this combination is in accord with the roentgeno- 
graphie principle that bones and joints should be examined in at least two planes. 

The difficulty of determining when reduction of a congenital dislocation of the hip 
has been obtained led to the use of the horizontal lateral view in conjunction with the 
anteroposterior view and the lateral view made with the patient in the ‘‘frog-leg”’ position 
(Figs. 2-A and 2-B). 
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WOODEN MOUNT AND CASSETTE HOLDER = 


| 


24 


SIDE VIEW OF 
TOP VIEW HOLDER 


Fig, 3-B 


Photograph of a patient in position on the apparatus 


EQUIPMENT 


In the making of the horizontal lateral roentgenogram of a child’s hip, two simple 


pieces of equipment have been found helpful. The first is a mount. This is a four-inch board 


mounted at a 20-degree angle. A pubie post is set in the lower end. The lower end is but ten 
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hia. 4-B 


Figs. 4-A and 4-B: Anteroposterior (Fig. 4-A) and lateral (‘frog-leg"’ position) (Fig. 4-B) x-rays 
of a superior and lateral dislocation. 
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X-ray made following treatment. 


hic. 4-D 


Horizontal lateral x-rays of both hips. The left hip is slightly anterior to the acetabulum 


inches from the top of the table, while the upper or cephalad end is seventeen inches from 
the table (Fig. 3-A). The second piece of equipment is a slotted box designed to hold the 
cassette. The Lysholm grid cassette of Dr. Camp is regularly used, 


METHOD OF POSTTIONING 


The child is lifted to straddle the mount and a wide elastic-type bandage is wrapped 


about his trank and the top board. When the pelvis is symmetrical on the mount, the 
pubis should abut the pubic post. 

The extremity on the side to be examined is elevated; with the great toe pointing at a 
right angle to the floor the extremity is placed parallel with the floor. The extremity is 


abducted to about 20 degrees. 
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‘The cassette is put on end in the holder and is placed either in the axilla or superior to 


the ilium (Pig. 3-B). Either position is satisfactory. 
The x-ray beam is turned in a horizontal direction and is aimed through the acetabu- 


Fic. 5-A 


Anteroposterior x-ray of congenital disloe 


Routine anteroposterior X-ray made sfter treatment of dislocation of the left hip 
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Fic. 5-C 


foutine lateral x-ray (‘‘frog-leg’’ position) made after treatment of the dislocation 


Fic. 5-D 


Horizontal lateral x-ray shows no anterior or posterior dislocation. 


lum at right angles to the cassette. This does not differ from the standard roentgeno- 
graphic methods used in hip nailing in the operating room. Rapid exposure will give 
greater detail. 

To demonstrate the value of the horizontal lateral view, several representative cases 


are presented. Figures 4-\ and 4-B are anteroposterior and lateral (frog-leg”’ position) 


views showing a dislocation of the hip. Figure 4-C is an anteroposterior roentgenogram 
made later in the course of treatment. The head of the femur lies approximately at the 
level of the acetabulum, but it is impossible to make any further statement as to its rela- 
tionship to the joint from these views. The head may have been reduced anteriorly or 
posteriorly to the acetabulum. 

Figure 4-D is a horizontal lateral view taken at the same time as Figure 4-C, and it 
reveals that the head lies closely to the anterior spine. Since it is not superior in the other 
views, it must be anterior to the acetabulum. 

Figure 5-A shows an obvious dislocation. As shown in the roentgenogram, the head of 
the left femur is superior and lateral to the acetabulum. After an interval of therapy, 
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Fic. 6-A 


Superior dislocation had been reduced on the right. Lateral displacement was unchanged. The left 
hip was completely dislocated 


hic, 6-B Fic. 6-C 


6-B: Definite anterior dislocation is shown in the x-ray 
6-C: Internal rotation of the femur corrected the deformity seen in Fig. 6-B 


routine views were again made. Beeause of the factor of the two-plane relationship, re- 
duction Was uncertain. Figure 5-C, the horizontal lateral view, reviewed in conjunction 
with Figure 5-B, proved the head to have been reduced 

\ difficult’ case of bilateral congenitally dislocated hip is shown in Figure 6-A, in 
which the right hip had been manipulated so that a previous superior dislocation was 
reduced. In this routine view only slight lateral displacement is seen. The question arises 
whether the femoral head is anterior or posterior to the acetabulum or in the acetabulum. 
No result can be determined from the routine views. In Figure 6-B, however,—the hori- 
zontal lateral view —definite anterior subluxation is seen. After further forced internal 
rotation, a roentgenogram (Fig. 6-C) demonstrated correction to have been improved. 

The anatomical landmarks are clearly seen in Figures 7-A and 7-B. The routine an- 


teroposterior film shows the anterior superior iliac spine (41), the ischial tuberosity (B), 
the acetabulum (C), and the femoral head (2). In Figure 7-A a superior and inferior plane 
is appreciated; in Figure 7-B we can determine an anterior or posterior plane of the com- 


plete hip. 
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In order to prove that we have obtained true lateral views of femora by means of the 
method described, we have, where possible, included the condyles of both femora. When 


Fig. 7-A 
Anteroposterior x-ray: A, anterior superior spine; B, ischial tuberosity ;C, acetabulum; ), femoral head. 


Fic. 7-B 
Horizontal lateral x-ray: A, anterior superior spine; B, ischial tuberosity; C, acetabulum; D, femor: 
head. Same patient as shown in Fig. 7-A. 
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these are superimposed, barring any femoral torsion, the projected angle of anteversion 
should appear at the neck. 

Figure 8-A was made according to the prescribed method with the great toe pointing 
at a right angle to the floor and the leg parallel with the floor. Complete superimposition 
of the condyles occurs. Figure 8-B demonstrates the results when the leg is externally 
rotated to 90 degrees, and Figure 8-C exemplifies the changes when the leg is internally 
rotated to 90 degrees. If the method is applied correctly, the results previously described 
will follow. The relationship of the femoral head to the acetabulum in all degrees of rota- 
tion does not vary, but the application of horizontal lateral views to the therapy of con- 
genitally dislocated hips should prove useful. 


PRCHNICAL CONSIDERATIONS 


Because we are adding the making of additional x-ray views to the examination of 
the hip in the child, roentgenological safety should be a consideration. The child is exposed 
to no more radiation in the making of this view than in the making of any of the routine 
views. However, it has been our experience that, im attempting to attain high-quality 
films, several additional films will be taken. We, therefore, have arbitrarily established the 
period of a week or its equivalent of rest per horizontal lateral film. Thus, if four exposures 
in the horizontal lateral position are made, then a waiting period of four weeks should 
ensue. There is no more danger of incurring sterility or a local radiation reaction from this 


method than from standard procedures. 


COMMENT 


It has been our experience that horizontal lateral roentgenograms provide an in- 
Valuable tool in the management of congenital dislocation of the hip. The view is one in 
which the anterior-posterior relationship of the head and the acetabulum may be seen. 
The method is not an innovation; it has been used frequently in the operating room to 
determine when a guide wire for the Smith-Petersen nail has been properly inserted, and 
it has been amply illustrated by Bridgman. The change we have suggested is the use of a 
board inclined to 20 degrees so that the pelvis is tilted anteriorly and the acetabulum lies 
mid-way between landmarks which can always be seen. The view can be obtained without 
the use of the board, but the resulting films are more difficult to interpret. 

This method may have another valuable function. The angular measurement of the 
anteversion of the neck of the femur can be calculated from this view. The necessity for 
rotational osteotomies can be determined quite simply by means of repeated x-ray exam- 
inations in which this technique is used, 

Mntities other than congenital dislocation have been examined roentgenographically 
by means of this technique. The volume of data collected at present is too small to have 
any statistical validity, but it has been an impression that anteversion of the neck of the 
femur is increased in Legg-Perthes disease and slipped capital femoral epiphysis 

The authenticity of these preliminary observations can be determined only after a 
large series has been examined. The relationship of anteversion to either of these may 
be of some significance or may be merely a concomitant unrelated observation 


CONCLUSIONS 


1. The anteroposterior view and the lateral view made with the patient in’ the 
“frog-leg”’ position are not a complete examination of the hip joint. 

2. Horizontal lateral roentgenograms of the hip in children, in conjunction with other 
views, offer a more comprehensive method of investigation in the diagnosis and treat- 
ment of pathological conditions of the hip. 

3. While no statistically valid data may be drawn from the present small volume of 
work, interesting observations have been made in roentgenography of congenital 
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dislocation of the hip, Legg-Perthes disease, and slipped capital femoral epiphysis. 
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CONGENTEPAL ABSENCE OF THE SACRUM AND COCCYX 
BY JACOB F. KATZ, M.D., NEW YORK, N. Y. 
Children Valhalla, Vew 
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From the Blythedale Orthopacdu Ho pital an Rehabilitation Cente 


\genesis of the terminal segments of the spinal column has been reported as a 
The failure of development may vary from mere 


relatively infrequent occurrence 
absence of the lower cocevgeul segment to complete non-existence of vertebrae below the 


Fig. I This photograph illustrates the narrowed pelvis ind tapered lower extremities which 
characterized the patient The elub-foot on the left is also demonstrated 

Fig. 1-B: Viewed from the back, the patient presented a shortened neck, elevation of the shoulders, 
narrowed waist, shortened intergluteal fold, and tapered lower extremities. The posterior prominence 
of the lower portion of the trunk is suggested but not clearly visible in this photograph. 

Fig. 1-C: When the patient was placed in the sitting position, the lumbar kyphos was clearly shown 
* Dr. R. K. Lippmann, Orthopaedic Director. 

Dr. A. D. Gurewitseh, Medical Director 
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Fig, 2-A Fic. 2-B 


Fig. 2-A: The anteroposterior roentgenogram of the thoracolumbar spine indicates the abrupt 
termination of the spinal column at the fourth lumbar vertebra. This vertebra exhibits imperfect 
formation of the transverse processes. Note the approximation of the iliae wings superiorly and of the 
pubes and ischia inferiorly. The hemivertebrae in the thoracic spine, diminution of the ribs on the 
right side of the thorax, and the mild scoliosis are also evident. 

Fig. 2-B: The lateral view of the spine confirms the absence of the sacrococeygeal segment 


tenth thoracic segment. The more extreme degrees of involvement are often incompatible 
with life and have been described in reports on stillbirths. The lesser degrees of spinal 
change—for example, absence of the lower coccygeal elements—in great part go un- 
noticed and are often recognized fortuitously during unrelated roentgenographie studies. 
Because of this broad range of possible spinal irregularities, the recorded case presenta- 
tions do not precisely depict the true incidence of this condition. In a recent survey ® 
which listed forty-five as the total number of reported cases showing absence of part or 


all of the sacrum, probably only those of intermediate severity were included. The case 


to be presented is an example of absence of the spine below the fourth lumbar vertebra 
and certain associated neurological sequelae, as well as other skeletal anomalies. 


J. R., born on April 23, 1946, at a full-term breech delivery, was the fourth child in a normal family. 
His mother had had one miscarriage at four months following her second pregnancy. She could recall no 
illness or other untoward circumstance during her pregnancy with the patient. The child had been incontinent 
of urine and faeces from early childhood. He had had two previous hospitalizations, the most recent one for 
the conservative correction of a club-foot deformity on the left 

The patient was admitted to the Hospital on March 25, 1952. Physical examination revealed a boy 
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Pig. 3: In this roentgenogram, hemivertebrae in the thoracic spine are again demonstrated, as well 
is the cervical spina bifida 

Fig. 4: Anteroposterior roentgenogram of the feet, showing the prominent club-foot deformity on the 


left 


with a suggestive barrel-chest, shortened neck, and disproportionately shortened trunk (Figs. 1-A and 1-B) 
His upper extremities were normal. The lower extremities were held in an attitude of moderate external 
Walking independently was possible but was accomplished 


rotation with flexion at the hips and knees 
t the lower lumbar level 


insecurely, and with a left-sided limp. There was a prominent kyphos a 


awkwardly, 
There was a mild left thoracic, right lumbar 


Which was especially evident in the sitting position (Fig. 1-C 
scoliosis. Palpation revealed that the lumbar spine ended abruptly with no detectable sacrococeygeal mass 
The pelvis was narrowed, the buttocks were small, and the intergluteal fold was shortened 

There was characteristic tapering of the lower extremities, more on the left, since the muscle develop- 


ment was greater in the thighs than in the calves. A rigid equinovarus deformity of the left foot and 40 


degrees of internal torsion of the left tibia were present. The right foot appeared normal except for a flexed 
distal phalans of the great toe, and there was a 10-degree internal torsion of the right tibia. The atrophy ol 
both calves was striking; it was greater on the left than on the right The muscle power ol the hips and knees 
wis fair to good bilaterally. There was active plantar flexion of the right foot and toes, but no active dorsi- 
flexion. There was neither active nor PASSIVE dorsiflexion or plantar flexion in the left foot and ankle 

Both hips exhibited complete absence of internal rotation. There were 10-degree flexion contractures of 


both knees. The right ankle had a passive range from 90 to L10 degrees; the left ankle was fixed at 120 


degrees of equinus The deep reflexes were hypo-active There wis slight hy po-aesthesia ol both lower 


extremities, but pain perception was definitely present 

toentgenographie studies revealed complete absenee of the fifth lumbar vertebra, the sacrum, and 
the ecoceyx. The fourth lumbar vertebra, forming the most dependent portion of the spinal column, exhibited 
rudimentary development of its transverse processes. The iliac wings were almost entirely approximated 


posteriorly; this contributed to the narrowing of the pelvis. The hips appeared to be normal. Both the pubes 


and the ischia were quite close together (Figs. 2-A and 2-B). 

There was a moderate left cervicothoracic and a right thoracolumbar scoliosis. Two hemivertebrae in 
the thoracic spine were noted. There were ten ribs on the right, the missing ribs corresponding to the absent 
halves of the thoracic vertebrae, and the normal number of ribs on the left. There were multiple spina bifida 
formations in the cervical spine (Fig. 3). The seapulae were elevated, the left more than the right. Significant 
equinovarus deformity of the bones of the left foot and ankle was evident (Fig. 4) 


DISCUSSION 


Etiology 
The theories advanced have ascribed the condition to vague factors believed to pro- 
duce caudal suppression by minute embryonal trauma ‘, by varying degrees of defects in 


the posterior portions of the metameric segments ®, and by “interference with a primary 


organizer’? during the early stages of foetal development °. 
It has been demonstrated by animal experimentation that chickens with absence of 
sacrocaudal vertebrae resulted when the developing embryo was exposed to high tempera- 
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tures *; suppression of the notochord followed exposure to lithium salts ''; pigs without 
hind limbs developed from sows fed diets deficient in vitamin A '*. The consensus has 
been that, whatever the noxious agent, it must have exerted its deleterious influence 
early in embryonal development. In a recent piece of experimental work, one investigator 
induced skeletal abnormalities in developing chicks by the injection of insulin into the 
embryo *. He was able to produce spinal defects resembling spina bifida, with partial or 


complete suppression of development of some of the vertebrae, as well as other skeletal 


limb abnormalities. The insulin injections made in the first two days of incubation were 
most frequently followed by vertebral changes, whereas other skeletal aberrations resulted 
from later injection, indicating that the part most affected was that which was in the most 
active stage of development or differentiation at the time of the injection. 

In addition to maternal nutritional deficiencies, other extrinsic factors believed to be 
significant in the production of anomalous foetal development are those following roentgen 
irradiation and infectious diseases contracted by the mother in the early stages of preg- 
nancy. Rubella has been definitely incriminated * and other infectious diseases may 
similarly be involved, although it has been suggested that, in cases of severe infections, 
the pregnaney might terminate in abortion or miscarriage. As for the importance of 
inheritable genetic factors, a single instance of congenital absence occurring in father 


and son has previously been reported '. 


Clinical Features 

The appearance of the patients depends on the extent of spinal involvement and the 
degree of associated changes of a neurological or skeletal character. The clinical features 
of a given case usually depend in part on whether the sacrococeyx is totally or partially 
absent. In cases in which the sacrum is not present and the iliae bones meet posteriorly 
in the mid-line, there is flattening of the buttocks, shortening of the intergluteal fold, 
loss of the sacrococeygeal prominence externally, and diminution of the transverse 
diameter of the pelvis. 

The other prominent factor in determining the appearance of a patient is the con- 
comitant neurological involvement. In addition to the urinary and fecal incontinence 
commonly present, there are atrophy and diminution of muscle power of the lower ex- 
tremities together with variable deformities of the feet. Because of the atrophy, occurring 
especially in the legs, a cone-shaped appearance of the lower half of the body develops. 
In the extreme case this has merited the designation of “siren”? or mermaid configuration. 
In the survey article of forty-five recorded cases already mentioned®, twenty-one instances 
of club-foot were distributed in patients exhibiting vertebral absences as far down as and 
including the second sacral segment. All cases exhibited degrees of muscle wasting. There 
were eight known instances of hip dislocation in cases of involvement at levels including 
the first sacral segment. There were twenty-two cases of urinary incontinence, three of 
these in patients too young for incontinence to be significant, eight cases of total feeal 
incontinence, five of partial fecal incontinence, and two cases occurring in patients too 
young for incontinence to be significant; all these were concomitant with involvement at 
levels down to the fourth sacral segment. 

In addition to those mentioned, many other unusual associated developmental 
anomalies have been recorded. These have included total absence of one lower limb °, 
suppression of neural elements ‘, hemivertebrae', spina bifida '®, myelomeningocele ©, 
fusion of adjacent ribs °, articulation of opposite ribs in the mid-line where corresponding 
vertebrae are absent ', diminution in numbers of ribs, scoliosis '®, and anorectal ab- 


normalities °. 
SUMMARY 


The patient here reported presented multiple skeletal abnormalities indicating diffuse 
adverse influences brought to bear principally on the developing spinal column. The 
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absence of two ribs on one side coincided with the absent halves of the thoracic vertebrae, 


J KATZ 


s indicating the “intimacy of the primordium of a rib and its corresponding vertebra”’ *. 
The clinical appearance of tapered lower extremities, as well as the unilateral club- 


foot and rectal and urinary incontinence, coincided with the experience recorded in 


vious papers. The narrowed pelvis, flattened buttocks, and shortened intergluteal 


fold were natural sequelae of total absence of the saerum. 


Despite the extensive skeletal changes, this child was able to sit and walk, although 
king was materially compromised by the rigid deformity of the left foot. At present, 
able conservative orthopaedic measures are again being directed toward correcting 
recurrent and difficult foot deformity. 
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CHORDOMA OF LUMBAR VERTEBRA 


BY HARVEY W. BAKER, M.D., AND BRADLEY L.,COLEY,, M.D., NEW YORK, N. ‘%. 
From the Bone Tumor Department of Memorial Hospital, New York 


Chordoma is a slow-growing malignant tumor which arises from elements of the primi- 
tive notochord. It was first described by von Luschka in 1856. Later Miller, Ribbert, and 
others established the relationship of the tumor to primitive notochordal tissue. Horowitz 
in 1941 called attention to the fact that chordomata arise more often in heterotopic chordal 
vestiges than in the normal remnant of the notochord, the nucleus pulposus. 

Over 300 cases of chordoma have been reported. The lesion most commonly arises in 
the sacrococeygeal region. A clinical pathological study of these lesions, as well as a review 
of the literature, Was made by Gentil and Coley in 1948. Cranial chordomata are next in 
frequency. These usually arise in the sphenoid or the spheno-oecipital region; more rarely 
they are found in the nasopharynx, the maxilla, the mandible, and even in the larynx. 
Cranial chordomata have been recently collected and reviewed by Tollefsen, Groesbeck, 
and Holleb. 

Chordomata arising in the vertebral region are the least common, comprising less 
than 15 per cent. of the known eases. The first authentic case of a vertebral chordoma 
was described by Raul and Diss in 1924. In their review of the literature in 1944, Faust, 
Gilmore, and Mudgett collected thirty-four such cases. Thirteen other vertebral chordo- 
mata have since been reported, making a total of forty-seven cases. 

The vertebral lesions occur most often in the lumbar region, but all parts of the 
vertebral column have served as primary sites. Like chordomata elsewhere, those arising 
in the vertebrae are slow-growing with an insidious onset of dull pain. Pressure symp- 


toms related to spinal nerves or the cord itself finally compel the patient to seek medical 


attention. Positive neurological findings due to compression of the cord or nerve-root 
compression may or may not be present. A palpable mass, often present in chordomata of 
the sacrococcygeal region, is seldom found. 

The roentgenographic appearance of vertebral chordomata is predominantly one of 
bone destruction. There may, however, be an associated osteoblastic reaction. Character- 
istically there is involvement of adjacent vertebrae with destruction of the arch as well 
as of the body and final collapse. Dyke feels that the involvement of several adjacent 
vertebrae is more common in chordoma than in any other malignant tumor. 

The course of chordomata of the vertebral region, like that of chordomata else- 
where, is slowly progressive, with a fatal termination usually within six vears. Chordomata 
of the vertebrae are not so prone to metastasize as those of the sacrococeygeal region, 
but they have been known to do so. In the case of chordoma of the lumbar spine reported 
by Morris and Rabinovitch, there were metastases to the brain, lungs, pancreas, skull, 
thoracic vertebrae, and to the axillary and iliac lymph nodes. 

The results of treatment of vertebral chordomata have been less encouraging than 
those of the sacrococeygeal region. In the latter site, resection of the tumor has been 
successfully performed by Coley, Higinbotham, and others. Complete surgical excision 
of vertebral lesions has been impossible. Worth-while relief from pressure symptoms, 
however, has been achieved by laminectomy and partial resection. The results of roentgen 
therapy have been discouraging, although symptoms are occasionally relieved tempo- 
rarily. 

The following new case of a proved vertebral chordoma with palliative treatment 


successful to date is reported: 
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CASE REPORT 


Dr. ‘T. M. (Case No. 11038) « dentist, thirty-nine years old, was admitted to the Bone Tumor Service 
on November 5, 1951, with the chief complaint of low-back pain 

The patient gave a history of a back injury and fracture of the scapula, incurred in an automobile acci- 
dent while he was in the armed forces in 1943. Following recovery from this, he had no symptoms referable 
to his back until April 1951, when he had an episode of dull continuous low-back pain lasting ten days and 
subsiding without treatment. In September 1951, while he was bending to reach for an object, a sudden severe 
pain developed in the mid-lumbar region, radiating into the right thigh and knes. The pain persisted in spite 
of bed rest and the patient was admitted to his community hospital with a provisional diagnosis of herniated 
He was treated for ten days by traction on the right lower extremity, followed by ap- 


intervertebral cise 
the radiation of pain 


plication of a plaster jacket. These measures relieved the back pain only slightly; 
localized in the right buttock. The patient then remained in bed for six weeks without relief of his symptoms 
toentgenographie studies of the spine were suggestive of a destructive lesion of a lumbar vertebra and he 
was admitted to Memorial Hospital. There had been a weight loss of twenty pounds during the present illness. 

Physical examination revealed a well developed white male in moderate distress because of low-back 
pain. Significant physical findings were confined to the back and lower extremities. There was straightening 
of the normal lumbar curve with spasm of the paravertebral muscles. There was no localized tenderness of 
the spine or buttocks; no tumor mass was present. Straight-leg raising on the left was normal; on the right 
it was limited by marked lumbar pain. There was no muscle atrophy of the lower extremities and no sensory 
loss. There was slight diminution of the deep tendon reflexes on the right 

Laboratory examination revealed no abnormalities in the cellular elements of the peripheral blood or of 
the sternal marrow. Urinalysis was normal. The plasma protein was 7.0 grams per 100 cubic centimeters, the 
serum caleium 10.2 milligrams per 100 cubic centimeters, the serum alkaline phosphatase 4.3 Bodansky units 
and the acid phosphatase 0.44 Bodansky units 


Roentgenographie studies of the chest revealed no abnormalities 
bifid renal pelvis on the left but was otherwise normal. Films of the lumbar portion of the spine (Figs. 1 and 2) 


(An excretory urogram revealed a 


revealed an irregular area of bone destruction involving the posterior two thirds of the body of the third 
lumbar vertebra. The destruction extended into both pedicles, particularly the right, with a slight degree 
of compression of the vertebra posteriorly. There was also involvement of the superior and inferior articular 


processes with extension to the inferior articular processes of the second lumbar vertebra. Examination of the 


remainder of the spine disclosed an area of diffuse sclerosis in the posterior part of the body of the sixth tho- 
racic vertebra; this was believed to be unrelated to the process in the lumbar region. 


An aspiration biopsy of the third lumbar vertebra was performed soon after admission. This was re- 


Bia. | Fic. 2 
Fig. 1: Chordoma of the third lumbar vertebra, lateral view. Note the destructive nature of the lesion 
whieh is most marked in the posterior two thirds of the body and in the pedicle. 
Fig. 2: Chordoma of the third lumbar vertebra, anteroposterior view. The destructive lesion is less 
readily recognized than in the lateral view and illustrates the necessity of obtaining roentgenograms in 
both projections in every case of suspected involvement of a vertebra. 
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Smears of vertebral chordoma, showing characteristic cells with loculated cytoplasmic mucin 
and generally eccentric, small, moderately hyperchromatic regular nuclei, (Fixed in air and stained 
with hematoxylin and eosin. Magnified & 550.) 
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Smear of chordoma illustrating stringy abundant mucin with isolated chordoma cells. (Hema 
toxvlin and eosin stain: * 550.) 


Smear of chordoma illustrating one of the numerous cellular foci. (Hematoxylin and eosin stain 


x 
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Paraffin section of a fragment of chordoma removed from lumbar vertebra, showing the typieally 
vacuolated cells. A bone trabecula is seen at the bottom of the photomicrograph. (Hematoxylin 


and eosin stain; * 225.) 


ported to show only blood and calcified débris, On November 14, 1951, an exploration and open biopsy of the 


lumbar spine was performed under general anaesthesia The preoperative diagnosis was metastatic cancer, 


primary site undetermined, At operation a diffuse area of softening and bone destruction was encountered in 


Fic. 8 
Fig. 8: Lateral roentgenogram, ol lumbar vertebrae, made in September 1952, ten months after 
therapy. There is some evidence of bone repair and there has been no extension of the destructive process 
Fig. 0: Anteroposterior roentgenogram Ol lumbar vertebrae, made in September 1952, showing no 


signs of renewed activity of the lesion. 
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the lamina of the third lumbar vertebra. The bone was replaced by a poorly circumscribed mass of soft. 
rather gelatinous material, brick red in color. An immediately air-fixed smear of the specimen stained with 
hematoxylin and eosin (Figs. 3 and 4) was diagnosed as chordoma by Dr. Arthur C. Allen of the Pathology 
partment 

Histological examination of the excised material revealed findings confirmatory of the initial eXamina- 
tion. There were tiny fragments of bone, surrounded by tumor cells growing both in sheets and in small 
clumps. The cells were large and rounded, with a finely granular, pale cytoplasm and small, regular, hyper- 
chromatic nuclei, Mitotic figures were few in number. A striking feature was abundant intracellular and ex- 
tracellular mucin, demonstrated by the usual preparations and by periodic acid Schiff stains. The microscopic 
appearance was typical of that of chordoma (Figs. 5, 6, and 7 

Following operation, the patient was fitted with a spinal brace which allowed him to become ambula- 
tory, and x-ray therapy was started. Treatment was begun directly over the third lumbar vertebra with the 
following factors: 10-by-10 centimeters portal, 250 kilovolts, 30 milliamperes, 1.5 millimeters copper filter, 50 
centimeters target skin distance. A tumor dose of 1560 roentgens was given in two weeks. The therapy was 
then continued on the million-volt machine: 10-by-10 centimeters anterior portal and two 10-by-8 centimeters 
posterior oblique portals, 3 milliamperes, 3.8 millimeters lead filter, 70 centimeters target skin distance. A 
total tumor dose of 3040 roentgens was delivered to the third lumbar vertebra in slightly less than one month 

Within a month after completion of the radiation therapy, the patient was symptomatically improved 
By April 1952 he had regained five pounds in weight; roentgenograms revealed no extension of the destructive 
process in the lumbar portion of the spine. In May 1952 he was symptom-free except for a tired sensation 
in the lumbar region after standing for long periods. He continued to wear the spinal brace 

The patient has been followed regularly in the Bone Tumor Clinic and has shown continued improve- 
ment, By September 1952 he had gained thirty pounds. Physical examination disclosed no abnormalities 
Roent ge nographic examination of the lumbar portion of the Spine disclosed no evidence of activity of the 
disease (Pigs. 8 and 9 


Nove: The authors wish to thank Dr. Arthur C. Allen of the Pathology Department, Memorial Hospital, 
for his aid in reviewing and describing the microscopic material in the case herein reported 
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CYSTIC ANGIOMATOSIS OF THE SKELETAL SYSTEM * 
BY JULIAN E. JACOBS, M.D., AND PAUL KIMMELSTIEL, M.D., CHARLOTTE, NORTH CABOLINA 


The following two cases of angiomatosis of the skeletal system seem of sufficient 
interest to justify a report. The term ‘‘angiomatosis’’ is chosen to indicate the wide- 
spread involvement of the skeletal system. The angiomatosis is designated as “‘eystic”’ 
because of a conspicuous correlation between the multiple angiomata and the formation 


of large multilocular cysts. It appears from a review of the literature that in this respect 
both cases are unique. We have concluded that this unusual but very striking observation 
may lend support to the theory that simple bone cysts may be pathogenetically related to 


angiomatous lesions. 


CASE REPORTS 


Case l. W. L., a white male, was first seen in 1940 at the age of three years when he sustained a 
fracture of the left elbow and a dislocation of the capitellum. The fracture was reduced and, when he was 
seen seven months later, there was an approximately normal range of elbow motion. Roentgenograms of the 
elbow region made at that time failed to show changes other than those directly referable to the fracture 
Three years later, in 1944, he was admitted to a Charlotte hospital because of “‘evstic changes in the skeletal 
system” and received roentgen therapy to the parathyroid glands. The details of this hospitalization are not 
available. In Oetober 1948 he sustained a pathological fracture of the proximal portion of the left femur 
while he was reaching for a ball. Russell's traction for three and a half weeks, followed by a hip spica, allowed 


excellent healing, with weight-bearing in four and a half months. 


1-A 
* Read at the Annual Meeting of The American Academy of Orthopaedic Surgeons, Chicago, Llinois, 
January 31, 1952. 
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Fig. 1-B 


A skeletal survey made at the time of admission showed “soap-bubble” cystie lesions in the humeri, 


femora, ribs, pelvis, seapulae, and skull. A biopsy of the right ilium revealed that a evstic area noted on 
roentgenographic examination consisted of rarefaction of the cortical bone with absence of any of the can- 
cellous bone normally found. There was no evidence of fluid or blood, or of tumor tissue. The evstic areas 
were seemingly empty. Pathological examination of the tissue strongly suggested hemangioma. Because of 
this, after seven weeks, another biopsy was done of the right ninth rib 

Since no fluid had been noted on the previously opened cyst, the wound was flooded with normal saline 
solution prior to incision of the periosteum. A soft eggshell-like cortex was entered. No gas bubbles escaped 
from the eystie area. The rib was rather friable within the involved area of 7.5 centimeters; the remaining 
portion of the rib appeared normal. No discrete lining membrane was noted; a small amount of “coagulated 
blood’’ was removed from one niche. The inner surface of the cyst was smooth and glistening. No excess 
bleeding was encountered. The histological examination supported the previous suggestion of angioma 
Because of the friability of the thin bone structures, only fragments of the shell were obtained, which pre- 


cluded « definitive diagnosis. There was evidence of some callus formation. 


The laboratory findings were as follows 


Red blood cells 1,560,000 per cubie millimeter 
Hemoglobin %) per cent 
White blood cells 6,150 per cubic millimeter 
The differential count was normal 
Calcium 10.5 milligrams per 100 cubie centimeters 
Phosphorus 1.3 milligrams per 100 cubic centimeters 
Total protein 7.8 grams per 100 cubic centimeters 
Albumin 1.4 grams per 100 cubic centimeters 
Globulin 3.4 grams per 100 cubic centimeters 
Cholesterol 167) milligrams per 100 cubie centimeters 


The urine was essentially normal; repeated Sulkowitch tests showed only traces of clouding. The concentra- 
tion of alkaline phosphatase was 5.3 Bodansky units. The phenolsulfonphthalein test revealed 97 per cent 
excretion in two hours. The Wassermann reaction was negative 

The patient was seen one year later, in 1949; he was walking well and had no complaints. Six months 
later, in June 1950, he sustained another pathological fracture in the proximal portion of the left femur. At 
this time a portion of the tenth rib was removed for histological study and for confirmation of the previous 
tentative diagnosis of angioma. He was discharged after one month with evidence of fracture healing. 

Pathological report (S-4803-50). A portion of rib measuring approximately seven centimeters in length 
was submitted for examination. It revealed a fusiform enlargement in the center, the diameter of which 
was about three times that of the short portions of normal rib on either end. The specimen was removed 
with extreme care and @ paper-thin shell of a multilocular cyst which occupied the enlarged central area was 


THE JOURNAL OF BONE AND JOINT SURGERY 


i 
— 
4 
1 


CYSTIC ANGIOMATOSIS 


preserved. Cross-saw sections disclosed a svs- 
tem of communicating cysts, most ol which 
contained clear fluid and possessed a glisten- 
ing, smooth, whitish-gray inner lining. A few 
of the cysts, however, contained blood, par- 
ticularly those at either end of the system 
Histological sections showed that most of 
the bone marrow in the mid-portion of the 
specimen had been replaced by cystic struc- 
tures which were lined by a single layer of 
endothelial elements. The walls of the cysts 
were extremely thin, often separating adja- 
cent spaces by no more than a single or double 
laver of fibrocytes and thin spicules of bone 
The largest spaces were in immediate juxta- 
position to the bony spicules and the smaller 
ones were separated from them by varying 
amounts of hematopoietic or fatty bone mar- 
row. Nearer the normal portions of the rib the 
cystic spaces became smaller and were more 
widely separated from each other by normal 
marrow. In these areas they merely appeared 
as irregularly distributed nests of telangiec- 
tases. All of the smaller cysts and peripheral 
telangiectases were engorged with blood. The 
large, centrally located cysts appeared empty 


or contained scattered red blood cells. 
dothelial proliferation or capillary budding 
was absent in all sections. No iron-pigmented Fic. 1-C 


macrophages were noticed. 

The bone structure, although extremely 
rarefied in the center with only very thin residual trabeculae, failed to disclose a significant number of 
osteoclasts and showed only minimal osteoblastic apposition, except for the periosteal surface, where new 
bone was laid down in the form of perpendicularly radiating young trabeculae. The architecture of the cement 
lines was essentially normal] (Figs. 1-A to 1-G). 


Case 2. J. J., a white female, eleven years old, was admitted to Charlotte Memorial Hospital with fever 
and a painful mass on the left shoulder, which had seemingly developed during the previous few hours 

When she was two years old, a tumor had been removed from the left axilla, and when she was five years 
old, a similar mass had been excised from the left side of the neck. Both were reported as ‘“lymphangioma”’. 

Physical examination did not reveal any abnormalities, except for an exquisitely tender mass on the left 
side of the chest extending from the medial third of the clavicle to the scapula. The mass was fluctuant; 
the overlying skin was normal in color and temperature. No areas of tenderness were noticed elsewhere 

Routine roentgenographic examination of the chest revealed cystlike areas of destruction in several ribs 
and evidence of previous fractures in two of the lower ribs. 

A subsequent complete skeletal survey showed involvement of several ribs, both humeri, radii, ulnae, 
tibiae, femora, pelvic bones, scapulae, and skull. 

The soft-tissue tumor of the shoulder was removed and a portion of the eighth rib was resected. When the 
cystically enlarged portion of the rib was opened, a thin-shelled multilocular cyst was encountered, which 
was seemingly empty. The inner lining appeared smooth and glistening. The absence of hemorrhage was 
conspicuous 

The child had an uneventful recovery from the operation and was discharged in good condition, 


The laboratory findings were as follows: 
Red blood cells 3,550,000 per cubic millimeter 
Hemoglobin 71 per cent 
White blood cells 5,650 per cubic millimeter 
Calcium 11 milligrams per 100 cubic centimeters 
Phosphorus 1.5 milligrams per 100 cubic centimeters 


The urine was normal. The Wassermann reaction was negative. 
Pathologicat examination (S-2554-46). The tumor from the shoulder was identified as lymphangioma. 


The gross and microscopic examination of the rib showed essentially the same findings as those in Case 1, 
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Only one significant difference was noticed. In contrast to the first case, many bony spicules surrounding the 
blood-filled sinuses were seen to be lined by osteoblasts and a thin layer of osteoid tissue; osteoclasts were 
rare; iron-pigmented macrophages were absent (Figs. 2-A to 2-G), 


»ISCUSSION 
Frequency and Site of Skeletal Angiomata 

The most common site of benign angioma of bone is the spine. In fact, its frequency in 
this location is so far out of proportion to that in other areas of the skeletal system that 
vertebral and extravertebral angiomata are discussed in different sections in surveys of 
this subject * ® This separation into vertebral and extravertebral angiomata is based 
upon a study by Tépfer, a pupil of Schmorl, who found that angiomata of the vertebral 
bodies occurred in 11.93 per cent. of a consecutive series of 2,154 autopsies. In thirty-four 
of his 257 cases, the lesions were found in more than one vertebral body. 

Outside the spine the lesions seem to occur most frequently in the skull. Next in order 
of frequency are the bones of the pelvis, shoulder, and the long bones; least frequently in- 
volved are the small bones of the hands and feet. 

The incidence is highest in young adults, but children may be affected. The youngest 
patient reported was eight years of age and the oldest was seventy-six years. The disease 
seems to be equally distributed between males and females and is not more prevalent in 
one race than another. 


Fig. 2-C Fig. 2-D 
Figs. 2-A to 2-D: Case 2. J. J., eleven vears old. Roentgenograms made November 26, 1948, showing 
multiple cystic areas of the skeletal system. 
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Fig. 
Low-power photomicrograph (X 175), made November 26, 1948, showing most of the bone 
marrow replaced by thin-walled sinusoids, partly filled with blood and partly filled with plasma 


Although the total number of reported benign extravertebral angiomata is rather 
small, it is difficult to ascertain accurate figures, because some of the later statistics include 
previously reported cases without proper identification. It appears that thirty-nine cases 
of this type have been described, twenty of which involved the skull and nineteen, various 
bones of the extremities. This estimate is based upon the reports by Bucy and Capp, 
Gesehickter and Maseritz, Ackerman and Maynard, Sherman, Handousa, Thomas, 
Geschickter and Copeland *, and Herzog. Including our two cases, the total number re- 
ported can be estimated as forty-one, with twenty angiomata of the skull and twenty-one 
in bones of the extremities 

It is difficult to state whether the astonishing difference in frequency of vertebral and 
extravertebral angiomata is true or merely seeming. It must be remembered that most 
of the angiomata of the kind described by Tépfer constituted incidental findings at au- 
topsy and had not been detected by roentgenograms. All angiomata in other bones came 
to observation through clinical and roentgenographic examinations. A statistical study of 
the extravertebral skeletal system comparable to ‘Tépfer’s series of examinations of the 
spine is not available. In facet, those who have seen many angiomata of the vertebrae find 
it quite conceivable that tumors or malformations of the type described by Topfer are 
easily overlooked in the spongiosa of bones other than the vertebral bodies. In view of the 
fact that angiomata frequently co-exist in the same organ, as well as in various different 
organs, it is rather surprising to find that multiple angiomata are, apparently, extremely 
rare in sites other than the vertebral bodies. We have not been able to find more than 
seventeen cases in which multiple benign angiomata involved the skull and extremities. 
Tépfer reported a combination of vertebral angiomata in nine patients with angiomata of 


* Through correspondence we have learned that the angiosarcoma of the fifth metacarpal bone, in 
Geschickter and Copeland’s Tumors of Bone, Ed. 3, p. 619, has not been reported previously 
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the sternum, three with angiomata of the calvarium, and two with angiomata in the 
femur. Two other cases were reported by Curveilhier and one by Thomas. None of these 
can be compared with the multiplicity of lesions in both of our cases, which deserve to be 
classified as systemic angiomatosis of the skeletal system. As we shall point out later, 
there is reason to suspect that the rarity of such a condition is more seeming than true. 


Pathology 


A. Tumor or Malformation. The distinction between true hemangioma and heman- 
giohamartoma of the bone is difficult, because the histological examination of so-called 
cavernous hemangioma may not disclose evidence of growth, although the lesion may show 
clinical signs of progressive enlargement. 

Two types of benign angioma of bone are recognized, the capillary and the cavernous 
types. Including Sherman’s case, only five instances of capillary hemangioma have been 
reported. There can be no doubt that this type is truly neoplastic in nature. The cavernous 
type, however, does not possess the morphological earmarks of a true neoplasm. One must 
not subseribe to Willis’s sweeping doctrine that most angiomata are not true tumors in 
order to admit that convincing evidence of neoplasia has not been presented in cavernous 
angiomata of bone. The increase in size may be due to secondary changes. It may be as- 
sumed that variation in intrasinusoidal pressure can lead to increased metallaxis of bone 
tissues. This, in facet, is apparent from the greatly increased activity of osteoblasts de- 
scribed in many cases and observed in our second case. Although osteoclasts are not as 
humerous in any given section as osteoblasts, new formation of bone can safely be inter- 
preted as an incomplete reaction to grossly preponderant rarefaction. This process may 
eventually lead to enlargement of the surrounding bone structures and occasionally to 
pathological fracture. It is therefore not necessary to presuppose active angiomatous 
growth in order to explain the clinical appearance of enlargement. In this respect it may 
be of interest to note that a careful survey of the skeletal system in the second of our cases 
revealed enlargement of the old lesions, but no new foci of rarefaction. Until conclusive 
evidence of neoplasia is presented, therefore, “cavernous hemangioma” should be classified 
as angiohamartoma, that is, malformation rather than true neoplasia. The multiplicity 
of angiohamartomata in one patient, within the skeletal system as well as in the soft tissues 
and inner organs of the body, supports this concept. Multiple angiomata of vertebrai 
bodies are common. Several cases of multiple angiomata of the skull are on record, and the 
combination with soft-tissue angiomata is well known. One of our patients had three dit- 
ferent angiomata of subcutaneous tissue coincidental with the angiomatosis of the skele- 
tal system. A survey of hemangiomatous syndromes can be found in Willis’s book 

B. Bone Cysts and Angiohamartomata. One of the most startling findings in each of 
our cases of angiomatosis was the large multiloculated eysts which were encountered during 
biopsy. The first ease showed multilocular cysts at the first biopsy. The angiomatous na- 
ture of the lesion was suspected at this biopsy only after correlation with the roentgeno- 
graphic findings. Two subsequent biopsies were indicated for the purpose of final identifi- 
cation. Again, no angiomatous mass Was seen grossly on either occasion. Merely cysts were 
visualized. Only upon histological examination could the lesion be identified as angioma. 
The second case showed essentially the same condition. This consistent finding in each of 
our cases requires explanation. Similar observations have been reported in two cases by 
Geschickter and Copeland. In most instances, however, the lesion is described as giving 
the appearance of currant jelly or as bleeding profusely. 

Cysts in angiomatosis of bone are not only similar in appearance to simple bone 
cysts (except for their multilocularity), but they seem to have a similar explanation 
basically. It is well known that small angiomata in the wall of brain cysts are often diffi- 
cult to find. We feel that we should encourage careful search for small angiomata in the 
wall of simple bone cysts 
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We believe that the multilocular cysts in both our cases are not lymphangiomata but 
are sequelae to relatively small hemangiohamartomata. If one compares the operative and 


histological observations in our two cases of angiomatosis with the roentgenographic 


findings, one must conclude that most of the extensive changes seen in the roentgenogram 


are due to the formation of secondary cysts rather than angiomata proper. 


In view of the fact that the great majority of hemangiomata of bone are not asso- 


ciated with cyst formation, we considered the advisability of setting these cases apart as 


a separate entity. We have found only two similar observations in the literature >. We 


felt, however, that our cases merely constitute a conspicuous variant of multiple osseous 


angiomata and applied to them the term ‘‘cystic angiomatosis”’. 


Roentgenological Features 


Buey and Capp stated that the roentgenographic appearance varies with the type of 


bone. Flat bones, such as the skull, scapula, and pelvis have a sunburst trabeculation of 


unusual size, radiating usually from a common center and mostly from the flare of the 


bone. The periosteum may be considerably elevated, but is apparently not broken through. 
In the cylindrical bones the tumor is loculated. The cortex is usually destroyed, but the 
periosteum remains intact. Roentgenograms in other cases, however, show a peculiar 


soap-bubble effect extending into the periosteal zone and producing only slight bone ero- 


sion. In comparing some of the roentgenograms of angiomata of the skull, we failed to 


note the sunburst appearance previously stressed and from a roentgenographic standpoint 


the lesions appeared more like eosinophilic granulomata. Haas and Codman both empha- 


sized the presence of small locules in lesions of small bones. Similarity between the roent- 


genographic findings in giant-cell tumor and hemangioma has been noted. Pohl described 


a fine fibrillary framework within the individual locules. In some instances the cortex 


overlying the expanded portion of the tumor had been destroyed. Geschickter and Ma- 


seritz concluded that roentgenographic changes in the primary hemangiomata of the 


extremities are similar to those in benign giant-cell tumor or osteitis fibrosa cystiea, but 


that the lesions are more extensive and the locules are smaller and are bordered by a 


heavier framework of osseous tissue. In the long bones multilocular areas of destruction 


expand the shallow bone in one direction to paper-like thinness. The angiomata do not 


extend deeply into the medulla. The shaft is usually involved, but the tumor mass itself 


seems to stay nearer the epiphysis. 


( ‘linical Fe atures 


The presence of a palpable tumor mass on one or more extremities may be the first 
indication of diffuse angiomatosis of the skeletal system. In one of our cases pathological 


fracture was the first indication of this condition. External evidence of angiomata, either 


in the skin or in the subcutaneous tissues, need not be present. The literature indicates 


that some cases come to the attention of the physician only because the patient has a 


vague ache in one or more extremities. In one of our cases the disease of the skeletal 


system was discovered accidentally. 
After surgical exposure, the appearance of the lesion in both of our cases failed to 


reveal the so-called currant-jelly appearance which is characteristic of the lesion, whether 


or not there is profuse hemorrhage. ‘‘Coagulated blood” was noted to be present in only 


one niche in one of our cases. No interference with growth has been noted. 


Treatment 


The usual orthopaedic measures for pathological fractures seem to obtain good results 
in normal healing time. Angiomata affecting bone are believed to be radiosensitive. Some 


cures may be effected by deep roentgen therapy. Meyerding stated that hemangioma af- 


fecting bone is moderately radiosensitive under moderate dosage. With repeated x-ray 
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treatment at regular intervals for a number of months, the tumor gradually regresses until 
it has healed. Age might be a contra-indication to x-ray therapy; in both our cases no 
roentgen therapy was given because of its possible interference with growth. 

In some cases the lesion has been cured by curettage, with or without chemical or 
thermal cauterization, when surgically accessible. Geschickter and Maseritz question the 
value of curettement and reported one case which did not respond to irradiation. They 
therefore advised resection of the bone as an absolute means of cure and ended with the 
statement that “‘ Further observations will be necessary before any specific recommenda- 
tions can be offered’’. In our cases radical surgery has not been indicated, inasmuch as 


the lesions were multiple, and some of them were inaccessible 
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DISCUSSION 
Dr. EpGar M. Biek, New York, N. Y.: As I understood this paper, we have here still another possible 
cause for those cases of multiple bone cyst which occur at times to test our utmost skill in diagnosis. At this 
time I am bothered by such a case of multiple cyst which I have watched for a period of three and a halt 
vears and in which all the analytical and diagnostic procedures at our disposal have failed to disclose a 
systemic cause. One thing is feared when one writes down the diagnosis of simple bone cyst: We are all past 
the stage of just diagnosing simple bone cyst and leaving it at that. Dr. Jacobs and Dr. Kimmelstiel are quite 
well aware of the association of bone cysts with hemangioma in the past, but I know of no report in which a 
systemic cystic disease has been ascribed to hemangioma, or, as the authors prefer to call it, hemangio- 
hamartoma. I think the substance of this paper is that we will all have to recognize one more possible differ- 
ential consideration in the future study of such cases, as Dr. Jacobs and Dr. Kimmelstiel point out. I think 
Dr. Jacobs and Dr. Kimmelstiel are to be complimented, and 1 would take this opportunity to say that the 
committee which arranged our program is to be complimented on the selection of a paper on one of the high- 


est levels in the history of this Academy 


Dr. Cuinron Compere, Cuicagco, ILLinors: With regard to the slides presented by the authors, I can 
speak more strongly than they did. In the black and white projections some of you might question the diag- 
nosis of angiomatosis. I fortunately studied the original slides yesterday and found that the lesions were 
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SURGICAL TREATMENT OF EPICONDYLITIS* 


BY GEORGE E. SPENCER, JR., M.D., AND CHARLES H. HERNDON, M.D., CLEVELAND, OHIO 


From University Hospitals, Cleveland 


The term “epicondylitis” is used to designate a symptom complex characterized by 
pain in the epicondylar area of the elbow which is accentuated by active contraction or 
passive stretching of the muscles originating trom the involved epicondyle. The patho- 
logical changes are confined to the tendinous and fascial attachment of the muscles to the 
epicondyle and the condition is not to be confused with intra-articular lesions of the elbow 
joint. This disease entity has also been called ‘tennis elbow’’, “‘epicondylalgia”, and 
“radiohumeral bursitis’’. As there were few tennis players among the patients reported 
here and as no instances of radiohumeral bursitis were encountered, the authors feel that 
the term epicondylitis is more descriptive of the process involved. 

KM picondylitis involves the lateral epicondyle more than seven times as frequently as 
the medial. The patient complains of pain localized over the lateral aspect of the elbow 
joint. Commonly, the pain radiates distally over the extensor surface of the forearm and 
occasionally it may extend into the fingers. The pain is of a dull, aching character, but 
becomes sharp and severe on motions or actions which put the extensor muscles of the 
forearm under tension. Actions such as grasping objects (which requires setting of the 
extensor muscles), lifting a pitcher or a cup, wringing out clothes, employing a backhand 
stroke in tennis, or using a wrench or screw driver may cause sharp accentuation of the 
pain. One of the most common complaints is that the grip has become weak. This is ap- 
parently caused by pain experienced on setting the forearm muscles. 

Examination reveals well localized, exquisite tenderness immediately distal to and 
over the distal edge of the lateral epicondyle. The sharp pain of which the patient com- 
plains may be reproduced by dorsiflexion of the fingers and wrist against resistance or by 
passive stretching of the extensor muscles of the forearm. This is best demonstrated by 
completely extending the elbow and forcibly flexing the hand and wrist. A useful test is 
to have the patient attempt to lift a small chair and instruct him to grasp it with the fore- 
arm pronated. The patient will experience immediate sharp pain referred to the region of 
the lateral epicondyle. Flexion of the fingers or wrist against resistance is painless, unless 
setting of the extensors is required. Local findings other than the tenderness described are 
minimal. Local swelling and redness are only rarely encountered. Roentgenograms of the 
elbow may reveal a small deposit of calcium immediately distal to the lateral epicondyle, 
and there may be a moderate roughening of the epicondyle suggestive of a mild periostitis. 
No other bone abnormalities are noted 

Epicondylitis involving the medial epicondyle produces a similar clinical picture 
on the opposite side of the forearm. The patient complains of pain over the medial aspect 
of the elbow, which may radiate distally over the volar surface of the forearm. Activities 
or motions which subject the flexor group of muscles to tension accentuate the pain. Ac- 
tivities which require a strong grasp, pronation against resistance, or forcible flexion of the 
wrist are particularly painful. Physical examination reveals well localized tenderness 
immediately distal to the medial epicondyle and sharp pain is reproduced by flexing the 
hand or wrist against resistance. Passive hyperextension of the wrist and fingers also re- 
produces the pain. 

The pathological process involved in the symptom complex described has been a dis- 
puted subject and the literature reveals a variety of opinions. Preiser believed that the 
symptoms were due to arthritis of the radiohumeral joint. Bahr thought a radiohumeral 


* Presented at the Robert Jones Club, Cleveland, Ohio, October 27, 1951. 
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bursitis was responsible for producing the pain. Osgood, Carp, and Dittrich agreed with 
this theory and reported cures following surgical excision of the radiohumeral bursa. A 
synovitis of the radiohumeral joint secondary to trauma sustained through extension and 
supination of the elbow was suggested by Trethowan as the underlying factor. Bergmann 
reported a periosteal thickening of the epicondyle with a periostitis or an osteitis. The 
theory of periosteal tear or fracture with an accompanying periostitis or myofascitis, as 
described by Hanson and Horwich and by Cyriax, provides a logical explanation for the 
symptom complex and is probably the most acceptable 

In the cases presented in this study in which surgical exploration was done, the 
deep fascia just distal to the epicondyle and the tendinous origin of the museles from 
the epicondyle frequently appeared somewhat thicker and denser than usual, but grossly 
no real abnormality was noted, except in two cases in which small calcium deposits were 
present in the tendinous attachment. In those cases in which some of the excised fascia 
was examined histologically, all that could be demonstrated was chronic inflammation. 

The patients with epicondylitis who have been treated at University Hospitals have 
come trom all classes of society and have had varied occupations. Very few of them were 
tennis players, but the condition does appear to be more common in people Whose occupa- 
tions involve repetitive flexion and supination. It was also noted that frequently an episode 
of epicondylitis followed direct trauma over the epicondyle. 

In most cases, the symptoms associated with epicondylitis will disappear after con- 
servative treatment. This may consist of restricted activity and physical therapy, local 
procaine infiltration with or without manipulation, or temporary splints *  Roent- 
ven therapy may be a valuable conservative therapeutic agent. The usual course of roent- 
ven-ray treatment as given in University Hospitals of Cleveland consists of three treat- 
ments of 200 rin air to each of three fields anterior, posterior, and lateral, one field being 
treated every other day. (Modality 220 kilovolts, 0.5 millimeter copper, 1.0 millimeter 
tluminum filter with a half-value layer of 1.2 millimeters copper.) There are a considerable 
number of patients, however, whose symptoms persist to a disabling degree in spite of 
conservative measures, These are the patients with whom we are concerned in this report. 

Between June of 1941 and June of 1951, symptoms persisted in spite of conservative 
measures in forty-nine cases of epicondylitis in forty-four patients treated at University 
Hospitals. These patients were operated upon for relief of symptoms. It should be em- 
phasized that the patients operated upon were those with persistent pain who remained 
handicapped in spite of conservative therapy. The previous therapy had consisted of heat 

of all types including diathermy, 
\ as well as ‘‘cock-up” splints, 
local injections of procaine, 
roentgen therapy, rest, and ex- 
ercise. Although some of these 
patients had been helped tem- 
porarily by these procedures, 
symptoms gradually re- 
curred and were, in most cases, 
as intense as those experienced 
prior to treatment or more so. 

In this series, there was an 
equal distribution of males and 
‘females. The average age of the 
patients was forty-three years. 


The oldest was sixty-six and the 
Fig. 1-A youngest twenty-two. The av- 
A one and one-half inch curved linear incision is made erage duration of symptoms 
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from onset until surgical intervention 
was 6.1 months. 
The right arm was involved in 
twenty-nine cases (59 yer cent.) and the 
left in twenty (41 per cent.). Four pa- 
tients had bilateral involvement. In 
three of these both arms became. in- 
volved simultaneously, while the other 
patient had involvement of the opposite 
extremity two years after the original 
episode. In forty-three cases the lateral 
epicondyle was involved and in six, the 
medial epicondyle 
Two slightly different surgical ap- 
proaches were made to the problem 
Both were designed to accomplish the 
same result, namely, a release of the 
\ simple transverse division of the deep fascial cover- 
ing of the common extensor group of muscles is performed 


Forty-nine operative procedures were 1.0 centimeter distal to the epicondyle. The intermusculat 
septum is also divided 


fibrous attachments to the epicondyle 


performed (four bilateral and one re- 
current). Twenty-three of the forty-nine 
operative procedures consisted in fasei- 
otomy (Figs. I-A to 1-C). Through a linear 
incision, one and one-half inches long. a sim- 
ple transverse division of the deep tascial 
covering of the common extensor group ot 
muscles, one centimeter distal to the lateral 
epicondyle, was performed. The in vermuscu- 
lar septum was also divided. Only the skin 
and subcutaneous tissue were closed. In 
those instances in which the medial epicon- 
dyle was involved, a similar procedure was 
carried out one centimeter distal to the 
medial epicondyle. In the remaining twenty- = 
six cases, the fascial and tendinous attach- — 
ments to the epicondyle were released by Am alternative prosedure is to release the fascial 
the stripping of these attachments from the and tendinous attachments to the epicondyle by 
stripping these attachments from the epicondyle 
with a sharp elevator 


cles were permitted to retract and only the In both procedures only the subcutaneous tissue 
and skin are closed 


epicondyle with a sharp elevator. The mus- 


skin and subcutaneous tissue were closed 
A choice between a simple fasciotomy and a subperiosteal stripping was determined by the 
individual surgeon's preference. The procedure may be carried out equally well under 
general or local anaesthesia 

After the operation, the arm was placed in a sling for the patient's comfort, but the 
patient was encouraged to use the hand and arm as soon as he could do so comfortably 
These patients remained in the Hospital an average of only two days after operation. 
Convalescence was, as a rule, quite rapid. The average number of days before the patient 
returned to his regular occupation was 13.5. The shortest period was three days and the 
longest seventy-two days. The average number of days before the patients were completely 


asymptomatic was 27.1, the longest being seventy-two days and the shortest seven days. 


These patients have been followed for an average of 13.5 months. The only compli- 
cation has been a delayed hematoma of the wound. This occurred in two cases. 
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The classification of the end results has been divided into three groups, consisting 
of excellent, good, and poor. Under excellent are included those patients who were asymp- 
tomatic and normal at the time of the end-result evaluation. Those patients are classified 
as having a good result who were relieved of their symptoms and satisfied with the result, 
but who do have an occasional twinge of pain or slight tenderness on physical examination 


Patients classified as having a poor result were those who had had recurrence or whose 


symptoms were not adequately relieved. The end results of the forty-nine procedures were 


excellent in 67.3 per cent.; good in 28.6 per cent.; and poor in 4.1 per cent. There was one 
recurrence following a subperiosteal stripping, which was relieved later by fasciotomy 
When the results were divided according to the type of surgical procedure performed, 
it was found that the results following fasciotomy were excellent in 78.7 per cent., good in 
17.3 per cent., and poor in 4.0 per cent. The results following subperiosteal stripping were 


excellent in 57.6 per cent., good in 38.4 per cent., and poor in 4.0 per cent. 
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THE SURGICAL MANAGEMENT OF FRIEDREICH'S ATAXIA 
BY MYER MAKIN, M.B., M.R.C.S., JERUSALEM, ISRAEL * 


From the New York Orthopaedic Hospital, Columbia-Presbyterian Medical Center, New York, N. Y. 


The hereditary ataxias are a group of closely related clinical syndromes characterized 
by degeneration of some part of the spinocerebellar nervous system, on a hereditary or 
familial basis. The manifold sites of degeneration produce a diversity of symptoms and 
account for the numerous eponymous syndromes. Of these, the most common is that 
originally described by Friedreich in 1863. This study attempts to evaluate the role of 
surgery in the management of Friedreich’s ataxia. It includes forty-five patients suffering 
from musculoskeletal disabilities arising from this disease who received surgical treatment 
at the New York Orthopaedic Hospital during the twenty-year period from 1931 to 1951. 

The onset of Friedreich's ataxia usually occurs in childhood or adolescence. The main 
symptom is ataxia of the lower limbs, commonly associated with foot deformity. Usually 
there is a loss of kinaesthetic sensibility in the lower limbs. Ankle jerks disappear and later 
the knee reflexes also disappear. There is a positive Babinski plantar response, and nystag- 
mus is common. Progress of the disease is slow and steady; ataxia of the upper limbs, inten- 
tion tremor, and seanning speech may develop, and a marked general hypotonia is noted. 
By the age of thirty, the patient is often incapacitated. As a result of paralysis, muscle 


weakness, and deformity, he becomes bedridden. Death from intercurrent disease fre- 
quently occurs in the fourth decade of life. 

Sporadic instances have been found and atypical forms are fairly common. A case 
otherwise typical may, for example, show only unilateral foot defect. Abortive forms oceur 
in which there is no progressive involvement. The Roussy-Lévy syndrome, consisting of 
familial claw-foot with absence of deep tendon reflexes, may be considered either as an 
abortive form of Friedreich's ataxia or as a forme fruste of Charcot-Marie-Tooth peroneal 
muscular atrophy. Roth has reported cases in which a direct and familial connection be- 
tween Friedreich's ataxia and peroneal muscular atrophy was established. The many 
transitional forms which lie between the borderlands of the two diseases render exact 
classification difficult. Doubtful or marginal cases have not been included in this study. 

The essential pathological change is a degeneration, of unknown origin, occurring in 
the posterior and caudal regions of the spinal cord. The portions involved are the columns 
of Goll and of Clarke, and the pyramidal and dorsal spinocerebellar tracts. In addition, 
there may be degeneration of the anterior horn cells. The degenerated areas are gradually 
replaced by secondary glial tissue. 

In the twenty-vear period previously mentioned, a total of 152 cases of Friedreich’s 
ataxia were diagnosed. Operation was advised in fifty-two. All these patients were ambula- 
tory and their deformity was correctable. Of this number, five refused operation, and two 
must be excluded because of diagnostic error, discovered later. Forty-five patients there- 
fore remain for study. These comprise twenty-one males and twenty-four females. 

PRESENTING SYMPTOMS 

The onset of symptoms or the recognition of the defect took place at ages varying 
from early infancy to fifteen years. The average age incidence was 10.2 years. Usually 
there was a time lag of two or three years between the onset of symptoms and first presen- 
tation at the Hospital. 

The clinical picture showed one or more complaints, of which the most frequent were 
falling easily, stumbling, clumsiness, and awkwardness of gait. This usually was noticed 
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first by parents or teachers. The patient was prone to frequent twisting of the ankles, early 
foot fatigue, and difficulty in obtaining comfortable shoes. Parents observed that their 
children’s shoes wore out rapidly and easily became misshapen. Progressive foot deformity 
Was a4 Common symptom and was of an insidious nature. The average age at the time of 
presentation at the Hospital was approximately thirteen years; patients who complained 
principally of painful feet, however, fell into an older group whose average age at presenta- 
tion was twenty vears. The main presenting symptoms and their frequency are indicated 
in Table T. 


TABLE I 


Main S mptoms No. of Patients Per cent Average Age of Presentation 
(Years) 
Awkward gait, stumbling, falling 32 71.1 13.2 
Progressive foot deformity 27 60.0 13.8 
Painful feet 11 24.4 20.3 
Foot fatigue S 17.7 12.8 
Difficulty with shoes 6 13.3 13.4 
Spine deformity 3 6.6 13.8 


All but two of the patients exhibited foot defects requiring surgery. Although in 
many the hands showed minor wasting of the thenar eminence and of the interossei, the 
condition was neither deforming nor disabling; severe hand disability occurred in only one 
instance. Scoliosis rarely was a presenting symptom and usually was detected only by 
complete clinical examination, Generally it was mild and non-progressive; surgical correc- 
tion was necessary in only two cases. 

The most common deformity was symmetrical claw-foot with marked elevation of the 
longitudinal arch, prominent metatarsal heads, widening of the fore part of the foot, and 
hyperextension of the lesser toes. Frequently deformity of the great toe was present as 
well, consisting of dorsal flexion at the metatarsophalangeal joint and plantar flexion at 
the interphalangeal joint. In its early phases, the malposition can be corrected by passive 
elevation of the metatarsal heads; later, however, restriction of normal foot flexibility 
occurs and the deformity becomes fixed. Equinus was usual, while in just under half the 
cases varus deformity was present and increased the disability. The incidence of the main 
components of foot deformity is shown in Table II 


TABLE II 


Tyres or Foor Derornrry 


Foot Deformity No, of Patients Per cent 
Cavus 3S 
Claw Toes 335 43.3 
equinus 25 55.5 
Varus 21 166 
Drop-foot and flail foot 2 14 


There was definable muscle weakness in twenty-seven cases. Ten patients were rated 
normal, and six had no record of original muscle status. Table IIT shows the distribution of 
musele weakness. Muscle imbalance clearly is a significant factor in the genesis of claw- 
foot. The overactive long extensor tendons, which are invariably taut and like a bowstring, 
hold the toes in their clawed position. This overactivity may be in compensation for a 
weakened tibialis anterior. The most common definable muscle weakness was peroneal, 
either isolated or combined with paresis of the tibialis anterior. This preponderance of 
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TABLE III 
DISTRIBUTION OF MuscLe INVOLVEMENT IN FoORTY-THREER PATIENTS witH Foor DEFORMITY 


No. of Patients 


Muscle Weakness 


Peroneal 6 
Anterior tibial I 
Peronea] and anterior tibial 10 
All foot dorsiflexors S 
Total absence of all foot dorsiflexors l 
Flaccid paralysis of all foot musculature I 
Normal musculature 10 


Unrecorded 


Total 


peroneal weakness in claw-foot was previously noted by Golding-Bird, who advanced the 
theory that the resultant overactivity of the tibialis posterior approximates the metatarsal 


heads to the heel and removes the strain of the tread from the plantar fascia, allowing it 


to contract and produce a pes cavus. 
Extrinsic muscle imbalance, however, cannot be the complete explanation of claw- 


foot, for in many other conditions, similar muscle weakness does not lead to the charac- 


teristic deformity. According to Duchenne, claw-foot is caused by weakness of the in- 


trinsic musculature of the foot. The action of the intrinsic muscles, in opposition to the 


long extensors, is to flex the metatarsophalangeal joints. When the intrinsic muscles are 


inactive, the long extensor tendons are unopposed. ‘The most probable explanation of the 


genesis of claw-foot, therefore, is a combination of intrinsic and extrinsic muscle imbalance, 


Isolated weakness of the intrinsic muscles rarely can be demonstrated in typical claw-foot. 


TABLE I\ 


Types oF PRrocepURES 


No. of Feet 


No. of Patients 


Stabilizations 


Triple arthrodesis 34 63 
Naughton Dunn arthrodesis 2 | 
Pantalar arthrodesis 3 5 
Tendon transfers and tendoplasties: 
Extensor digitorum longus to middle cuneiform 16 29 
I:xtensor hallucis longus to first metatarsal IS 34 
Iextensor digitorum longus and extensor hallucis longus to middle 
cuneiform 2 
Anterior tibial to middle cuneiform | | 
Tenotomy of posterior tibial 4 6 
Caleaneal tendon lengthening 5 s 
Other Procedures 
Plantar fasciotomy 25 16 
Osteotomy of first metatarsal 12 21 
Arthrodesis of proximal interphalangeal joints Ss 12 
Amputation of fifth toe 1 7 
Arthrodesis of interphalangeal joint of hallux 21 39 
Dorsal wedge resection of foot 2 2 
Arthrodesis of metatarsocuneiform joint | | 
tevision of talonavicular pseudarthrosis 
Revision of talotibial pseudarthrosis l | 


Revision of subtalar arthrodesis 


Spine fusion 
Opponens tendon transferred to thumb | 2 hands 
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OPERATIVE PROCEDURES 

Ages at operation ranged from nine to thirty-three years and averaged 14.9 years. 
In twenty-eight cases, multiple operative procedures involving two or more admissions 
to the Hospital for surgery were necessary. Three patients required spine fusion; two for 
progressive scoliosis and one for advancing round-back deformity. In one case, both spine 
fusion and correction of foot deformity were undertaken. Operative procedures for the 
correction of foot deformity were performed in forty-three cases. In bilateral cases, it was 
usual for both feet to be operated upon at the same time by two surgical teams. 

Four patients had unilateral foot involvement only, so that in all eighty-two feet 
were implicated. Each foot presented a separate problem requiring a special decision. The 
purposes of the operation were to correct deformity, eliminate instability, and relieve 
pain, thus enabling the patient to stand with his feet in normal position and alignment 
and to walk with improved gait. Bone surgery was performed early even in the milder 
cases. In this way, progressive deformity was arrested, less bone was sacrificed, and correc- 
tion Was easier technically. In children, bone surgery was routinely avoided until bone 
maturity was adequate. 

The basic procedure was a subtalar arthrodesis, involving resection of the talocal- 
caneal, talonavicular, and caleaneocuboid joints, with correction of deformity by adequate 
wedging of the resections. This triple arthrodesis was undertaken in thirty-four patients 
(sixty-three feet). The Naughton Dunn type of arthrodesis, requiring resection of the 
talocaleaneal and caleaneocuboid joints, with excision of the navicuiai and fusion between 
the talus and the cuneiforms, was necessary in only two cases (two feet) in which the eavus 
deformity was so severe that removal of the navicule¢ bone was required. 

The equinus deformity usually was correctable by adequate cuneiform resection 
during the subtalar stabilization. Hibbs first noted that in typical claw-feot, the main 
deformity occurred around the mid-tarsal joint and the apparent equinus could be elimi- 
nated by correction of the cavus. Lengthening of the Achilles tendon was necessary in only 
five cases. In order to relax the soft tissues on the plantar aspect of the foot, subcutaneous 
plantar fasciotomies were performed concurrently with stabilization in twenty-five cases. 
Pantalar arthrodesis was used in three patients,—in two bilaterally for the correction of 
drop-foot resulting from the disease, and in the third for drop-foot due to postoperative 
peroneal tourniquet palsy. 

In dealing with the muscle imbalance, subtalar arthrodesis usually was the first and 
basie procedure. Tendon transplantation followed stabilization and the correction of bone 
deformity, but only after a six-week interval and not concurrent with the arthrodesis. Of 
twenty-eight patients in whom tendon transplantations were performed, twenty-five 
underwent associated bone surgery. 

Overactivity of the extensor hallucis longus produces a prominence of the ball of the 
foot and accentuation of the equinus of the fore part of the foot. When this deformity had 
become fixed, it was corrected by an osteotomy at the base of the first metatarsal, per- 
formed concurrently with the subtalar stabilization. This procedure was adopted in twelve 
cases. When the drop of the fore part of the foot could be reduced passively, it was corrected 
by a tendon transplant. 

The tendon transfer most frequently performed was that of the extensor hallucis 
longus to the neck or shaft of the first metatarsal (eighteen cases). By this means the 
deforming factor was removed from the hallux, foot dorsiflexion was aided, and the first 
metatarsal was elevated. In association with this transfer, the interphalangeal joint of the 
hallux invariably was fused to prevent buckling of the hallux by the unopposed flexor 
(twenty-one cases). In one additional case, this was performed without tendon transfer 
because the extensor hallucis was paralyzed. 

Another common tendon transplantation performed was that of the extensor digi- 
torum longus to the middle cuneiform (sixteen cases). This transfer removes the deforming 
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action of the long extensors on the toes and converts them into active dorsiflexors of the 


foot. 

The remaining five tendon transfers performed are listed in Table LV. In each case 
there was a specific indication for following a different pattern of transplantation. The 
series included one case of bilateral transfer of the flexor sublimis tendon of the fourth 
finger to the thumb in order to regain thumb opposition. Table LV indicates the type and 


incidence of the operative procedures. 
As the purpose of this study is to assess the value of surgical interference in the treat- 


ment of Friedreich's ataxia, detailed reports are here presented of the eight patients in the 


series Who have had a minimal follow-up of ten years since their first operation. 


CASE REPORTS 


Case 1. 8. L. C., when first seen in 1937, was a twelve-year-old boy with a three-year history of pro- 
gressive foot deformity, unsteady gait, and frequent falls. This was interfering with his schooling and general 


locomotor ability 
Examination showed severe bilateral pes equino-cavo-varus and clawed great toes. The peronei were 


rated weak. 
Neurological examination revealed bilateral Babinski responses. The knee jerks were present, but the 


ankle jerks were absent. There was nystagmus, but no sensory disturbance. 

In 1939, bilateral triple arthrodeses were performed, followed six weeks later by bilateral transplantation 
of the external hallucis longus to the neck of the first metatarsal and arthrodesis of the interphalangeal joint 
of the hallux. Following operation, the patient’s locomotor ability was much improved; he had a fair gait 


and could walk more than a mile. Seven vears after operation, further progression of the Friedreich's ataxia 


became obvious and incoordination of gait increased. When he was last seen, twelve years after operation, 
the feet were in good position and the patient was still able to walk, but with a marked waddling gait; this 
was due to bilateral abductor lurch as a result of weakness of the hip abductors. All hip muscles were rated 


weak and there was moderate ataxia 


In this case operation effected a delaying action, prolonging the ability to walk in a 
person who, because of combined ataxia and severe foot deformity, would unquestionably 
have been rendered bedridden otherwise. A marked improvement in gait resulted from 


operation. 
Case 2. T. D., a nine-vear-old girl, was first seen in 1938. She had a six-year history of deformity of the i 
left foot which had recently become more severe. She complained of turning her left ankle frequently and of aa 
instability in walking 
Examination revealed a cavus deformity of the left foot and a heel varus of LO degrees. There was marked 
overactivity of the extensor hallucis longus, producing a prominence of the first metatarsal head in the sole t 
of the foot, and the peroneals were weak. The right foot was normal. Neurological examination showed that 
the right knee jerk was present but feeble and the left knee jerk was absent. Ankle jerks were absent and > 


there was a Babinski plantar response on the left. There was a loss of vibration sense in the feet. No nystag- 


mus was present 
In 1939 a left subtalar arthrodesis was performed. The extensor hallucis longus was transplanted to the 


shaft of the first metatarsal. Following operation there was a failure of fusion between the talus and the navie- 


ular and recurrent supination of the metatarsus occurred. In 1941, the subtalar arthrodesis was revised and 


an arthrodesis of the interphalangeal joint of the hallux was performed. Sound bone fusion in good position 
was obtained. When last seen in 1951, the patient was fully active. She had been graduated from college and 


had married. The left foot was in good position, while the right foot then showed a very high arch with 


marked drop of the fore part of the foot. A mild scoliosis had developed. 


In this case the main deformity was unilateral and the other foot became involved 
only after a prolonged period. The correction of the original foot deformity enabled the 


patient to enjoy normal activity. Here, progression of the disease has been unusually 


slow. 


Case 3. J. K., a woman, thirty-three years old, was first seen in 1937. She complained of pain in the right 
foot. Examination revealed a right claw-foot with a painful clavus over the fifth toe, prominent metatarsal 
heads, and a marked drop of the first metatarsal. The left foot appeared to be normal. 

Neurological examination showed knee jerks to be present with reinforcement and ankle jerks to be 


absent. There was a bilateral Babinski plantar response. Nystagmus was present. 
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In 1938, an amputation of the right fifth toe was undertaken. Pain persisted in the right foot under the 
metatarsal heads, caused principally by the overactive long toe extensors and the persistent equinus of the 
lore part of the foot. In 1941, transplantation of the extensor digitorum longus to the middle cuneiform and 
arthrodesis of the proximal interphalangeal joints of the second, third, and fourth toes of the right foot were 
performed. In 1950, the patient returned, complaining of painful clavi of the right foot, particularly over the 
fourth toe. It was then noticed that she had marked peroneal weakness and that the tendon transplant was 
working well. Resection of the middle phalanx of the right fourth toe was then performed. When last seen in 
1951, the patient was pursuing normal activities 

Fig. 1-A: Case 5. J.C. A per- 
sistent high arch with promi- 
nence of the first metatarsal 
head 

Fig. 1-B: Lateral roentgeno- 
gram of the right foot. The 
marked cavus was accentuated 
by the steep incline of the meta- 
tursals. Note the elevated, re- 
tracted claw toes 

Fig. 1-C: Lateral roentgeno- 
gram of the right foot, twelve 
vears after operation, showing 
sound fusion following triple 
arthrodesis. The cavus deform- 
itv has been corrected and the 
metatarsals have preserved a 


Fig. 1-A normal inclination 
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Fig. 1-D: Anteroposterior roentgenogram made 
on the same day as Fig. 1-C. Arthrodesis of the 
interphalangeal joint of the hallux and of the 
proximal interphalangeal joint of the toes had 
been pecformed. The fifth toe had been amputated 
and the claw-toe deformity has been corrected. 


Fig. l-E: Photograph made twelve years after 
operation. The feet have a normal appearance 
and the deformity has been corrected. 


Fig. 1-D 


This patient belonged to a rather later 


age group than normal. It is of interest to 
note the unilateral nature of the claw-foot 
and the absence of instability. 


Case 4. J. G., an eighteen-year-old girl, was first 
seen in 1938. She had a seven-year history of pain and 
deformity of the right foot. The right foot showed a 
moderate claw-foot deformity with a high arch and Case 8. 8. R. A characteristic severe bilateral 
claw-foot. Note the deep flexion crease in the 
sole resulting from the marked equinus of the 
metatarsus, 


retraction of the toes. There was a drop of 60 degrees 
in the fore part of the foot and no heel varus. The 
left foot. was normal. 

Neurological examination showed the knee jerks to be equal and active; ankle jerks were absent and 
there were equivocal plantar responses. There was 4 loss of vibration sense and proprioceptive sensibility 
in the right foot. 

In 1939, arthrodesis of the right first metatarsocuneiform joint and plantar fasciotomy were performed. 
Two months later, transplantations of the extensor digitorum longus to the middle cuneiform and of the 
extensor hallucis longus to the first metatarsal were performed, In addition, arthrodesis of the interphalangeal 
joint of the hallux was carried out. Following operation there was pain under the metatarsal heads which 
persisted despite all forms of conservative therapy. In 1940, a wedge osteotomy of the second and third meta- 
tarsals was undertaken. The effect of this operation was to transfer the pain laterally under the heads of the 
fourth and fifth metatarsals. In the dependent position the right foot was cold, clammy, and cyanotic. No 
dorsalis pedis or posterior tibial arteries were palpable and the diminution of circulation was thought to be 
due to a vascular spasm. 
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Fig. 2-C 


The patient was seen again in 1946; at that time she was using canes. She had been unable to put het 
full weight on the right foot since the previous operation because of persistent pain, particularly under the 
first metatarsal head. Further surgery was refused by the patient. When she was last seen in 1950, her right 
foot was still painful, stiff, and fibrosed, and she had a marked limp. 


This case must be considered as a functional failure. 


Case 5. J. C., an eighteen-year-old male, was first seen in 1939. He had a five-month history of painful 
feet. He had had deformed feet since childhood, but they had not troubled him previously. 

Examination showed bilateral claw-foot with high arches, claw toes with taut extensor tendons, and 
callosities under the metatarsal heads (Fig. 1-A). The marked drop of the fore part of the foot caused an 
apparent equinus. His gait was normal 

Neurological examination showed the knee jerks to be present with reinforcement, while ankle jerks 
were absent. There were bilateral Babinski responses. Nystagmus was present. There was no atania. 

In 1939, bilateral triple arthrodesis and plantar fasciotomy were undertaken, followed two months later 
by bilateral transplantation of the extensor hallucis longus and the extensor digitorum longus to the middle 
cuneiform, as well as bilateral arthrodesis of the interphalangeal joint of the hallux. The operations were 
successful; the fusions became solid in good position and the tendon transplants worked well. 

In 1942, the patient returned because of symptomatic hammer toes of the right foot and in 1946, be- 


cause of symptomatic hammer toes of the left foot. Fusions of the proximal interphalangeal joints of the 


second, third, and fourth toes were undertaken on both feet, as well as an amputation of the right fifth toe. 
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Fig. 2-B: Lateral roentgenogram of 
the right foot. There is a normal relation- 
= between the tibia, the calcaneus, 
and the talus. The cavus deformity is 
centered at the mid-tarsal area. Note the 
steep incline of the metatarsal heads and 
the elevated claw toes. 


Fig. 2-C: Lateral roentgenogram of the 
right foot ten years after operation. 
Sound,bony union following the triple 
arthrodesis was evident and there was 
adequate correction of the previous de- 
formity. The interphalangeal joint of the 
hallux was fused. Mild hammer-toe per- 
sisted. 


_Fig. 2-D: Photograph made ten years 
after correction of the deformity. 


Fic. 2-D 


The patient was last seen twelve years following his original operation, during which interval there had 
been no progression of the disease. The feet were in good position and he reported that he could walk and run 
as well as anyone else. He had served for three years in the Air Force (1942-1945) and is now working full 
time as a draughtsman. 


This case represents the abortive, non-progressive type of Friedreich's ataxia. The 
foot disability, which was the main manifestation of the disease, was corrected by surgical 
intervention, after which the patient was able to lead a normal life. 


Case 6. RK. E., a fourteen-year-old schoolboy, was first seen in 1940. He had a three-year history of pro- 
gressive foot deformity and complained of increasing clumsiness on his feet and of falling frequently. In his 
own words, he “tripped over his feet’’. There was a family history of high-arched feet. 

I:xamination showed bilateral claw-foot with moderate cavus and a varus deformity of the left foot. 
The power of the peroneal and anterior tibial muscles was noticeably weak. 

Neurological examination showed the knee jerks to be active and equal and the ankle jerks equal but 
diminished. There were bilateral Babinski plantar responses and nystagmus. Ataxia was present, but there 
were ho sensory changes. 

In 1941, bilateral triple arthrodesis and plantar fasciotomy were performed. Three months later, the 
common toe extensors were transplanted bilaterally to the middle cuneiform. Despite a local wound infee- 
tion, the fusions became solid in good position. In 1942, the patient was rejected by the Army because of his 
foot condition. When the patient was last seen in 1951, bilateral hammer-toe deformity of the outer four toes 
had developed. The tendon transplants were working well and he had no disability other than a mild ataxia. 
He was working full time as a motor mechanic and expressed satisfaction with his general condition. 


In this case disability was confined to the lower limbs. Upon correction of the deform- 
ity, the patient was enabled to lead a normally active life. If the patient desired, the pres- 
ent toe deformities could be corrected by interphalangeal arthrodeses. 


Case 7. F. M., an eleven-year-old girl, was first seen in 1940. She had a three-year history of progressive 
foot deformity. 

Examination showed a highly arched right foot with 10 degrees of heel varus; there was a ‘‘cock-up”’ 
deformity of the toes and a prominence under the first metatarsal head. The left foot showed only moderate 
cavus and mild claw toes. 

Neurological examination showed that the knee and ankle jerks were bilaterally present but feeble. 
There was a definite Babinski plantar response on the right and an equivocal one on the left. No nystagmus 
was present. There was diminution of vibration sense in the legs. 

In 1941, operations were performed on both feet. On the right, a triple arthrodesis was carried out, fol- 
lowed three months later by transplantation of the long toe extensor tendons to the middle cuneiform and of 
the extensor hallucis longus to the first metatarsal. At the same time, the interphalangeal joint of the hallux 
was arthrodesed. On the left foot, similar tendon transplantations were undertaken, but no subtalar stabili- 
zation was performed. 

By 1945, due to the overactivity of the anterior tibial muscle, moderate inversion had developed in the 
right foot, while the left foot showed progressive equinovarus deformity. Operations were again carried out 
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on both feet. On the right, in order to remove the deforming factor, the anterior tibial tendon was transplanted 
to the middle cuneiform, and on the left, a Naughton Dunn type of arthrodesis was performed 
In 1951, bilateral amputation of the fifth toe was performed because of pain due to flexion deformities 
When last seen, the patient was leading a semi-active domestic life, but was restricted in her general 


activities because of the progression of muscle weakness 

Subtalar stabilization should probably have preceded tendon transfers on the left 
foot. The condition was moderately progressive; however, the patient's feet are now stable 
and she is able to get around without the added interference of foot deformity. 


Case 8.5. K., a nineteen-year-old male, was first seen in 1941. He had an eight-year history of progres- 
sive loot deformity, and for the past year his feet had been painful examination revealed severe bilateral 
claw-foot with very marked drop of the fore part of the foot. The toes were retracted and the metatarsal heads 
were prominent. Dorsiflexion was limited bilaterally to 120 degrees. There was weakness of the peroneal and 
interior tibial muscles, and the patient walked with a high-stepping gait 

Neurological examination revealed absence of knee and ankle jerks bilaterally, feeble bilateral Babinski 
plantar responses, and absence of vibration sense over the feet. There was slight nystagmus and atrophy of 
the right thenar eminence 

In 1941, bilateral triple arthrodesis and plantar fasciotomy were performed. Three months later, bilateral 
tendon transplantations were undertaken of the extensor hallucis longus to the neck of the first metatarsal 
and of the extensor digitorum longus to the middle cuneiform. Bilateral arthrodesis of the interphalangeal 
joint of the hallux was performed and, on the left foot, osteotomy of the base of the first metatarsal. The 
fusions solidified in good position and the transplants worked well. In 1948, it was noticed that asymptomatic 
hammer toes had developed. When last seen in 1951, he was working without restriction of activity as an 


architect's draughtsman 

This was a characteristic case of the non-progressive type; the main disability was 
caused by foot deformity. Correction of the foot defect allowed full activities. A further 
case With a shorter follow-up period merits special presentation as an illustration of the 
unusually widespread and diffuse manifestations of the disease and the possibilities of 


surgical rehabilitation. 


First seen in 1044, A. M., an eighteen-year-old male, had for five years noted a progressive peculiarity of 
gait, witha tendency tostumble. Examination showed a tendency to stagger and a high-stepping gait. Except 
for the ealf muscles, all the foot muscles were weak. Both hands showed marked wasting of the intrinsic mus- 
cles and weakness of opposition. Neurological examination revealed that the knee jerks were weak; ankle 
jerks were absent; there were bilateral Babinski plantar responses; well marked nystagmus; ataxia; and loss 
of vibration sense in the legs. The patient failed to report to the Hospital during the next four years 

In 1948 he reappeared, complaining that for the past eight months his stance had been insecure. By then, 
the power of all dorsiflexors and plantar flexors of both feet was rated either weak or absent. The patient 
tended to move backwards in order to maintain his balance when standing and walked with drop-foot gait 
For the past two or three years, he had noticed weakness of both hands and now lacked effective grip, due to 
inadequate thumb Opposition 

In 1048, a left, pantalar arthrodesis was performed, as well as a right opponens transplant, the flexor 
sublimis of the fourth finger being used. One month later, a right pantalar arthrodesis was carried out, and 
one month after this, a left Oopponens transplant wis performed, the flexor sublimis of the fourth finger being 
used. As a result of these primary procedures, a pseudarthrosis occurred at the right ankle joint, and the right 
sublimis transplant did not work satisfactorily, producing hyperextension at the metacarpophalangeal joint. 
\ vear later, re-fusion of the right ankle joint was undertaken, as well as revision of the right sublimis trans- 
plant. Both of these procedures were successful. The patient was last seen three years following operation, 
in 1951. He was working full time in a carton factory, where a good deal of activity and prolonged standing 
were required. The patient walked without noticeable limp and, despite his bilateral pantalar arthrodesis, 
enjoyed hiking and frequently walked up to two miles. His hands exhibited goed power and a strong grip 
This result is rated as excellent and the patient is very grateful 


This ease exhibited unusually widespread distribution of muscle paralysis and an 
excellent functional result from radical surgery. Here complete, even if temporary, re- 
habilitation was achieved. 
OPERATIVE COMPLICATIONS AND SEQUELAE 

Complications were few and no deaths resulted from operation. In one case broncho- 
pneumonia developed postoperatively, but was resolved without ill effect. 
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There were three cases of serious postoperative wound infection. In each case the 
infection cleared and final healing occurred only after months of therapy, so that the 
normal postoperative course was prolonged. As a result of an incorrectly applied plaster 
cast, one patient incurred a pressure ulcer under the head of the first metatarsal. This 
healed after eight weeks. 

In one case, following triple arthrodesis, a foul trophic ulceration developed under 
the head of the first metatarsal. A year after operation, the patient had a persistent 
chronic ulcer under the ball of the foot. At this point she left our care and did not return. 

There was one case in which paralysis of the common peroneal nerve resulted from 
the application of a mid-thigh tourniquet. No recovery of function ensued and two years 


later an ankle fusion was performed to correct the drop-foot deformity and to secure a 


pantalar arthrodesis. 

In each of three cases, a talonavicular pseudarthrosis resulted following a subtalar 
stabilization, and in another, a pseudarthrosis developed after attempted fusion of the 
ankle joint. In all four instances the pseudarthroses were repaired successfully. In another 
case, after a Naughton Dunn procedure, there was failure of talocuneiform fusion. As this 
Was asymptomatic, no further operative interference was advised. 

Fusion of the interphalangeal joint of the hallux was performed routinely, following 
extensor hallucis longus transplantation. Of twenty-one patients in whom this was done, 
two later showed malposition of the hallux and two showed asymptomatic pseudarthroses. 

Serious recurrent varus of the foot occurred postoperatively in two patients, necessi- 
tating revision of the triple arthrodesis. In one of these cases, three revisions were required. 
In one case, an osteotomy at the base of the first metatarsal had to be repeated in order to 
eradicate marked drop of the fore part of the foot. 


END RESULTS 


Of forty-five patients who underwent operative procedures, seven were lost to further 
study; three have been operated upon within the past vear and their results cannot yet be 
assessed; and one patient died in a mental institution seven years after the operation. 
Thirty-four thus remain for follow-up study and assessment of end results. Eight patients 
were followed for more than ten years; ten for between six and ten vears and sixteen for 
periods between one and five years. The average period of follow-up was 7.2 vears. 

Ind results, in so far as it is possible to assess these in a disease of the progressive 


nature of Friedreich’s ataxia, are here classified as anatomical and funetional. 


Anatomical 


Five cases showed mild recurrent varus of the heel, which was insufficient to justify 
further interference; three showed mild persistent equinus, and three showed cavus. In all 
these cases, failure to obtain adequate correction was essentially a failure of surgical 
technique and was not due to intrinsic disease factors. In seven cases, clinical examination 
revealed a definable talotibial instability following subtalar arthrodesis but without inter- 
ference with normal function. 

Of eighteen cases in which the extensor digitorum longus was transferred, hammer 
toes with clavi subsequently developed in sixteen. Eight of these underwent arthrodesis 
of the proximal interphalangeal joints of the small digits for correction of this deformity. 
The mechanism is not difficult to understand. The action of the long toe extensors being 
nullified by their transplantation; that of the short extensors paralyzed by division of 
nerve supply (consequent to the lateral Hoke type of approach); and the interossei and 
lumbricales which normally extend the interdigital joints being weakened or paralyzed, 
the long toe flexors are unopposed and act as toe deformers. 
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Functional 


Full functional activity was enjoyed by twenty-two of the thirty-four patients. Most 
of these patients avoided athletic activities, but were not otherwise restricted, and many 
lead full and useful lives. Three patients had entered the Armed Services: one after spine 
fusion from the fifth thoracic to the first lumbar vertebra for scoliosis, and two after 
bilateral triple arthrodeses with tendon transplants. The patients included a mechanic, 
who stood for eight hours daily, a painter, an architect’s draughtsman, a beautician, an 
elevator operator, and a nineteen-year-old girl who, in her own words, “worked all day 
and danced all night’. All patients in this group were grateful for the operation and satis- 
fied with the results. 

Improvement, but with moderate restriction of activities, was shown in eight cases. 
As a result of operation, these patients now enjoy improved gait, increased mobility, and 
widened activities, but they are restricted by their ataxia and muscle weakness. 

One patient, five years after bilateral triple arthrodesis, became bedridden and has 
since remained so. Another, nine years after operation, is housebound because of general 
muscle weakness and ataxia. The two cases of functional failure have been described under 
Operative Complications and in Case 4, respectively. 


SUMMARY 


The locomotor disturbance present in Friedreich's ataxia is due to inherent neurologi- 
cal factors and to musculoskeletal disabilities. Structural foot deformities and instability 
are frequently responsible for abnormalities of gait and stance. These physical factors may 
be causes of dysfunction as significant as the ataxia itself. 

While there is no known treatment for the fundamental disease process, prevention 
and adequate correction of foot deformity aids normal locomotion, prolonging the patient’s 
mobility, delaying the day he must eventually become bedridden, and even lengthening 
his life span. 

In the abortive or non-progressive type of Friedreich’s ataxia, surgical correction of 
the deformity is of permanent value. In the progressive type, although surgical intervention 
may not basically alter the natural pattern of the disease, the period of normal activity 
is likely to be extended for many years. 

It is emphasized that the general reluctance to undertake surgical correction of de- 
formity is unjustified; that the risks involved are no greater than in other cases presenting 
similar deformities; and that the correction of the deformity has a markedly beneficial 
effect on the ataxia. 
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THE MOBIUS SYNDROME * 


BY ROBERT N. RICHARDS, M.D., GREENVILLE, PENNSYLVANIA 


The essential features of the Mébius syndrome are as follows: 
1. Unilateral or bilateral loss of abduction of the eyes; 


2. Unilateral or bilateral complete or incomplete facial weakness; 
3. Primary or secondary congenital anomalies of the extremities; 
1. Possible other involvement of the branchial musculature. 
The condition is usually diagnosed during the first few days of life because of the incom- 
plete closure of the eyelids during sleep and because of the difficult nursing. Also noticed 
is the masklike facial expression while the infant is erying or laughing, associated with 
dribbling saliva, depending on the degree of involvement of the facial musculature. 
Credit for the first description of the condition is given to Albrecht von Graefe; however, 
the condition was correlated into a group of constant symptoms by Mobius in 1888 ® 
and gees under his name. Other early reports on the condition were those by Harlan in 
ISS81, Chisholm in 1882, and Schapringer in L889. 
There seems to be no hereditary or familial tendency in true cases of the Mébius 
syndrome. However, the cases of facial diplegia reported by Webber, Trautmann, and 
Thomas show a definite familial tendency but no hereditary tendency. 
The author wishes to add three cases of his own to the literature on the Mébius 
syndrome. 
Case 1. Richard W., a seven-year-old boy, was the only child of normal parents. The pregnancy, labor, 
and delivery had been normal, and there was no history of congenital defects on either side of the family. 
The following deformities were noted at birth: simple syndactylism of all fingers of both hands; bony anky- 
losis of the proximal interphalangeal joints of the middle finger and fibrous ankylosis of the distal joints 
of the same finger bilaterally; bilateral equinovarus with a marked eavus, more severe on the left; fibrous 
ankylosis of all interphalangeal joints of the toes; and syndaectylism of all toes. The following neurological 
findings with respect to the cranial nerves were noted: 
Third Nerve: 
Weakness of the medial recti, with complete inability to adduct the eyes; 
Weakness of the inferior rectus on the right 

Sixth Nerve: 
Complete loss of abduction of the eves 


Fig. 1-A 1-B 


* Accepted as partial fulfillment of requirements for the degree of Master of Science in Orthopaedic 
Surgery at Temple University Medical School, Philadelphia, Pennsylvania. 
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Seventh Nerve: 


Complete loss of the muscles of facial expression; 
Inability to close eyelids completely 
Ninth Nerve: 


Weakness of elevation of the soft palate; 
Sluggish gag reflex 
Tenth Nerve: 


Marked dysarthria on the basis of weakness of the laryngeal and pharyngeal musculature. 
eleventh Nerve: 


Weakness of left sternocleidomastoid muscle as compared with the right. 
Twelfth Nerve: 


Marked atrophy of the left side of the tongue; on protrusion the tongue points to the left 
All forms of sensation carried over all cranial nerves were normal 
Case 2. Nancy N., a five-year-old girl, was the youngest of a family of four children. The parents, two 
brothers, and one sister were normal, and there was no familial history of congenital defects. The pregnancy, 
labor, and delivery had been normal. Deformities noted at birth were: a severe equinovarus club-foot de- 
formity on the right; the left foot showed failure of complete development of the three lateral metatarsal rays 
and an absence of all the phalanges. The following neurological findings in the cranial nerves were noted: 
Third Nerve: 


Complete loss of function of the medial rectus bilaterally, with inability to adduct the eyes. 
Sixth Nerve: 

( ‘Complete loss of abduction of the eves 
Seventh Nerve: 


Absence of frontalis-muscle action bilaterally. Eyelids sluggish, more marked on the left. The right 


lower quadrant of the face was normal; function in the left lower quadrant was absent except for the 
rhisorius, which had only moderate function 


Twelfth Nerve: 
Atrophy of the left side of the tongue; tongue protrudes to the left. 
All forms of sensation carried over all cranial nerves were normal 
Case 3. Melvin C., asix-year-old boy, was the only child of normal parents. There was no familial history 
of congenital deformities. Pregnancy, labor, and delivery had been normal. The following deformities were 
noted at birth: There was severe microdactvlia of all four fingers of the right hand; absence of all the meta- 
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Fic. 2-B 


carpals and all the phalanges of the fingers of the left; the left thumb was present but small; three rudimen- 
tary nails were present on the dorsum of the deformed hand. The lower extremities showed bilateral external 
tibial torsion. There was club-foot on the right with absence of all the phalanges and distal ends of the 


metatarsals. The remaining portion of the foot was in equinovarus. The portion of the left foot distal to the 
mid-tarsal joint was absent. The tarsus was in equinus. The remainder of the examination was within normal 


limits except for the following neurological findings in the cranial nerves: 
Second Nerve: 
Patient wears corrective lenses for myopia and astigmatism 
Third Nerve: 
Complete loss of adduction of the left eye 
Sixth Nerve: 
Complete loss of abduction of both eyes. 


Seventh Nerve: 
Complete absence of function of the muscles of facial expression with the exception of the right 


side of the orbicularis oris. 
All forms of sensation carried over all cranial nerves were normal. 

Faradic and galvanic stimulation procedures were carried out on all three patients, 
with the following results: 

In Case 1, there was no response in any part of the facial musculature to stimulation of the motor points 
of the muscles themselves or to stimulation of the branches of the facial nerve. 

In Case 2, stimulation of the facial-nerve trunk produced contraction of all the muscles of the lower 
quadrant on the right side. There was no response on the left and no response from stimulation of the 


frontalis or the upper facial branch on either side. 


Fic. 3-A Fia. 3-B 
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In Case 3, stimulation of the 


facial-nerve trunk produced mild 
puckering of the orbicularis  oris 
bilaterally. There was no response 
from stimulation of the upper 
branch on either side 


Siopsy of the frontalis 
muscle was performed on each 
of these children because of 
the consistent absence of 
function bilaterally. Grossly 
there was no muscle to be seen 
and noevidence of muscle rem- 
nant or of degenerated muscle 
was found. The histological 


report in all cases was con- 


Fie. 3-C 


sistently ‘‘no muscle tissue” 


DISCUSSION 


Seventy-two cases of the syndrome of congenital facial diplegia are reported in the 
literature. Of these, forty-five are true examples of the Mobius syndrome, which includes 
the associated anomalies of the upper and lower extremities. In eight cases there were 
deformities of both upper and lower extremities; in twenty-one cases there were deformi- 
ties of the lower extremities. There seems to be a definite correlation between the degree 
of paralysis of the sixth and seventh nerves and the severity of the deformities in the ex- 
tremities. Of the eight patients showing deformities of both upper and lower extremities, 
six had bilateral upper and lower facial paralysis and bilateral sixth-nerve paralysis. 

Mobius suspected that the underlying pathological condition was ‘infantiler Kern- 
schwund’’, or degeneration of the nuclei of the sixth and seventh nerves. Kunn, however, 
believed it to be a nuclear aplasia. Heubner believed that it was a brain-stem hypoplasia 

Heubner, in 1900, presented the first concrete pathological data in the form of an 
autopsy report of a child aged two years. He noted the following clinical findings: bilateral 
sixth-nerve paralysis; complete paralysis of the seventh nerve on the left, incomplete 
paralysis on the right; and atrophy of the left anterior half of the tongue. The postmortem 
findings showed a complete absence of the nucleus of the sixth nerve and a diminished 
number of normal cells replacing the normal nucleus of the seventh nerve. The nerve roots 
were small or absent. There was aplasia of the left pyramidal tract and olivary body. The 
left posterior longitudinal bundle and left reticular substance were poorly developed. 

In 1903 Rainy and Fowler performed an autopsy on a child ten weeks of age who had 
complete bilateral facial-nerve paralysis without other cranial-nerve involvement. The 
histological report showed cell degeneration rather than aplasia of the cells of the seventh- 
nerve nucleus bilaterally. The nerve fibers were present, but also showed evidence of 
degeneration. 

In 1907 Neurath reported an autopsy, which he did not himself attend, on a child 
six weeks old who showed seventh-nerve involvement on the right side and some involve- 
ment of the extremities. The nucleus of the seventh nerve was normal bilaterally, as were 
the facial nerves. 

Lennon, however, interjected an entirely new pathological concept. While Mébius, 
Kunn, and Heubner, although not agreeing on the specific nature of the process, all con- 
sidered the lesion to be a defect in the formation of the ectoderm resulting in failure of 
nuclear and later nerve-tissue formation, Lennon quoted the work of Schenke, Obersteiner, 
and Abromeit, and suggested that the pathology might consist primarily in a defect in the 
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mesoderm, with a failure of development of the muscles, and a secondary underdevelop- 
ment of the nerves and nerve nuclei. 

Abromeit made the following classification of the anatomical nature of these defects: 

The first group consisted of those cases in which no embryological formation of 
muscle ever existed, — that is, ir which no evidence of muscle tissue was found. 

The second group consists of those cases in which the muscle was laid down, but 
underwent degeneration during the period of development, because of failure of develop- 
ment of the nerve supply to the organ. In these cases there is evidence of the earlier 
independent existence of muscle tissue in the form of tendinous and fatty tissue. In this 
group the condition may result from the following: (1) lack of union of the nerve and mus- 
cle; (2) lack of development of the nerve; and (3) defective development of the nuclei. 

Schenke demonstrated a case of ophthalmoplegia in which the ocular muscles were 
absent, but the nerve and ganglion cells were intact. Mittendorf and Me Dannald have also 
demonstrated absence of the muscles at operation. 

Obersteiner dissected the cord of a man who lacked from birth most of the large 
muscles of the right shoulder girdle and the right side of the neck. He found the correspond- 
ing segments of the cord to be intact. In contrast to this, Edinger reported total atrophy 
of the corresponding anterior horn cells in a case of intra-uterine forearm amputation. 

Marfan and Armand-Delille, whose autopsy report showed degeneration of the 
seventh-nerve nucleus, were of the opinion that the primary defect was in the temporal 
bone; this led to interference with the nerve development and to secondary degeneration 
of the nucleus. The existence of the intracranial portion of the nerve indicated a purely 
peripheral type of lesion. 

Rainy and Fowler felt that the presence of nerve trunks in their case, even though 
degenerated, was positive proof of earlier existence of nuclei from which they arose. 

According to Lennon, the various hypotheses of the etiology in Mébius’ syndrome 
may thus be summarized as follows: (1) The condition is due to a primary aplasia or 
agenesis of muscle,—that is, to a mesodermal defect; (2) it results from interference with 
nerve growth; (3) it is due to nuclear agenesis,—that is, an ectodermal defect; (4) it is 
due to nuclear aplasia, an ectodermal defect. 

Bonnevie in 1934, using Little and Bagg’s abnormal mice in which deformities had 
been initiated by exposure of the pregnant mothers to x-ray, inbred a strain of mice with 
eye and limb deformities. She claimed to have found an excessive production of cerebro- 
spinal fluid, as well as collections of this fluid in subcuticular vesicles on the back of the 
neck. Under pressure the fluid migrated to the orbital regions and to the ends of the limbs. 
Here it produced hemmorhage and hematoma formation and subsequent deformities. 

Warkany “ in 1943 produced primary congenital deformities of the extremities and 
jaw in newborn rats whose mothers had been fed on a riboflavin-deficient diet. These 
deformities were rather consistent; they involved the mandible, which was shortened, 
the upper extremity, where shortening or absence of the radius and ulna resulted, the 
lower extremity, where shortening or absence of the tibia and fibula were found, as well as 
the trunk, where the most consistent deformity was fusion of the ribs. 

Pursuing the theory of the congenital absence of muscles as the most tenable theory 
of the etiology of the Mébius’ syndrome, we find that the most complete work on this 
subject was done by Bing. 

In summarizing the cases of congenital absence of muscles reported in the literature, 
we note that the pectoral muscles have been found to be the most frequently absent, and 
have been so reported in 102 cases. Additional reports show absence of the trapezius, 


quadriceps, serratus magnus, and semimembranosus. Very few histological studies have 
been made in these cases. In some, however, the motor neurons in the corresponding seg- 
ments of the spinal cord were found to be diminished or absent, but in most cases no signifi- 
cant changes in the neuron systems were discovered. 
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CONCLUSIONS 


The most consistent weakness in the previously reported cases was the lack of a com- 
plete and accurate neurological examination by the clinician. Where autopsy material has 
been available, there has been a lack of microscopic cell and filament counts in and about 
the brain-stem nuclei. As regards older reports, it is realized that facilities for doing accu- 
rate histological examinations were not as great as they are at the present time, especially 
in view of the greater number of stains and counterstains available to the present-day 
pathologist. Biopsy material and evaluation of the electrical responses of the facial nerves 
and muscles also were not obtained in the past. 

The following facts are presented in an effort to establish an etiological trend: 

1. If the condition is considered to be entirely neurological in origin, several dis- 
crepancies Which arose in the examination of the cranial nerves must be explained. 

a. In none of the examinations in the three cases here presented was there any 
sensory loss over the distribution of the cranial nerves. 

b. The oculomotor-nerve involvement is consistently incomplete, with preserva- 
tion of function of the medial rectus and absence of function of the remaining recti (su- 
perior and inferior) and of the inferior oblique. 

ce. The facial musculature offers a confusing picture, since in a peripheral type of 
unilateral facial-nerve paralysis the overlap innervation of the frontalis muscle preserves 
the function of the frontalis muscle on the involved side, whereas in the central type of 
lesion that is, above the nucleus—-this overlap innervation is obliterated and the entire 
face is paralyzed. In these cases of Mébius’ syndrome, however, the upper quadrants of the 
face are always involved, either unilaterally or bilaterally and, if any facial expression 
remains, it is always in the lower quadrants. This would be impossible to explain on the 
basis of a neurological lesion. 

d. The electrical examination, both galvanic and faradic, at the motor points of 
the facial nerves and muscles indicates definitely that the nerves are present and fune- 
tioning. Stimulation of the main facial-nerve trunk in one case in which the facial mus- 
culature of the upper quadrant was functionless and that of the lower quadrant was volun- 
tarily active resulted in contracture of the muscles in the lower quadrant only. 

2. It is impossible to implicate a definite period of time as that when failure of devel- 
opment would hinder the development of both the cranial-nerve nuclei and the extremities. 
A correlation can be made, however, between the stem tissue of the extremities and the 
branchial musculature, both being of mesodermal origin, while the cranial-nerve nuclei 
are of ectodermal origin. 

4. In the syndrome of facial diplegia, which consists of paralysis of the sixth and 
seventh nerves only, a small lesion of the brain stem can easily explain the clinical findings. 
In the Mébius syndrome, however, which often includes involvement simulating other 
cranial-nerve lesions, as well as the malformations of the extremities, the intracranial 
lesions would certainly have to be multiple, and many of them would have to be incom- 
plete to explain satisfactorily the preserved sensory apparatus and the partial motor 
involvement 

4. The most important conclusion to be drawn from the information presented in 
this paper is based on the pathological reports. In none of these reports was there any 
evidence of normal muscle, degenerated muscle, or remnants of pre-existing muscle. In 
none of the previous autopsy reports which showed absence or degeneration of the cranial- 
nerve nuclei was there any mention of the status of the facial musculature. For this 
reason, the author would agree with Lennon’s explanation of the etiology, which assigns 
the condition to a mesenchymal defect,—that is, absence of muscles with secondary failure 
of development of the nerves and ultimate degeneration of the nuclei as a result of disuse. 

One of the most important orthopaedic conditions of unknown etiology to be kept in 
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mind in any theory on the etiology of the Mébius syndrome is that of arthrogryposis 
multiplex congenita. J. R. Moore has pointed out that the Moébius syndrome may be 


arthrogryposis which is limited to the facial musculature, both stemming from a primary 


mesenchymal defeet. For this reason, if the opportunity should arise to perform an autopsy 
in either type of case, a thorough histological examination of the musculature, peripheral 
nerves, cord, and brain stem should be performed. 

Certainly all the findings in these children can be more easily and scientifically ex- 
plained by Lennon’s theory than by a theory which would presuppose primary, multiple, 
complete, and incomplete nervous-system lesions. 

Nore: The author wishes to express his appreciation to the Philadelphia Unit of the Shriners’ Hospital 
for Crippled Children for permission to publish the cases presented herein, and to the Surgical Staff of the 
Hospital for its guidance in the preparation of this paper 


The author also wishes to express his appreciation to Dr. bk. Ie. Aegeter, Chief of the Department of 
Pathology, Temple University Hospital, for permission to publish the pathological reports. 
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MULTIPLE LESIONS OF BONE IN LETTERER-SIWE DISEASE 


Revorr or Case CuLrure OF PARACOLON ARIZONA BACILLI FROM 
Bonet Lesions AND BLoop, FOLLOWED BY RESPONSE TO THERAPY 


BY RICHARD H. FISHER, M.D., RICHMOND, VIRGINIA 
From the Department of Orthopaedic Surgery, Medical College of Virginia Hospital, Richmond 


An unusual case of clinical Letterer-Siwe disease has presented an opportunity to 
investigate the development and manner of healing of the bone lesions and has revealed 
what appears to be the causative organism. 

The patient presented roentgenographic evidence of multiple destructive and pro- 
ductive lesions of the long bones, skull, and ribs, associated with generalized lymphad- 
enopathy, fever, rapid pulse, anaemia, and slightly depressed white count; the condition 
assumed a progressive course which in eight months brought the patient close to death 
from a clinical syndrome which seemed most compatible with Letterer-Siwe disease. 

The patient responded dramatically to antibiotic therapy. This is the fifth known 
case during the past two years of Letterer-Siwe disease in which clinical healing was ob- 
tained by intensive treatment with antibiotics. 

Over the course of a year, six different surgical biopsies were done, each from a pre- 
viously untouched bone lesion. Three of these biopsies were done during the active stage 
of the disease, while the other three were made during the healing stage. The original 
biopsy showed non-lipid histiocytosis compatible with Letterer-Siwe disease. The second 


biopsy showed the development of a lipid histiocytosis. The blood culture and tissue 


cultures revealed paracolon bacilli of the Arizona group. 
This case is reported in detail, as it appears that it is the first in which a definite 
organism has been associated with Letterer-Siwe disease or a process closely resembling it. 


CASE HISTORY 


A two-year-old colored male was admitted to Medical College of Virginia Hospital on June 12, 1951, 
with a history of not being able to walk for the preceding month. Kight weeks before admission, a “kernel” 
had developed in the left cervical region, together with fever and fretfulness. A few days later, it had been 
noted that he was limping on the left and shortly after that the parents had noticed a swelling over his right 
forearm and left leg. The pain and swelling had increased to the extent that walking had been impossible for 
a month. When he was finally taken to a physician, he was found to have a temperature of 103 degrees and 
was referred to the Hospital for diagnosis and treatment. 


Past History 

The patient had weighed six pounds at birth after an easy, normal, spontaneous delivery. He had been 
bottle-fed and had never had cod-liver oil. His general health had been good until the onset of the present 
illness, except for measles at three months of age and chicken pox three months before admission. The pa- 
tient had had “sniffles” and a cough during the two weeks before admission and four loose stools daily for 


one week instead of the usual one or two stools a day. 


Family History 

The father was twenty-three years of age and the mother nineteen. Neither had a history of tubercu- 
losis, syphilis, or other disease. There was one four-month-old sister, who was living and well. The family 
lived with other people in a crowded house on « small farm with its own raw-milk supply. 


Physical Examination 

Upon admission the patient’s temperature was 100.6 degrees; the pulse was 140, respiration 28. The 
general appearance was that of a fairly well developed, somewhat undernourished two-year-old colored male 
who was extremely irritable and cried almost continually. The skin was warm and moist, and there were a 
few depigmented areas over the trunk, apparently a residuum of chicken pox. The head revealed a palpable 
one-inch defect of the calvarium in the parietal region. The heart and lungs were normal. The liver, kidneys, 
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Figs. I-A, 2-A, and 3-A show the lesions on ad- 
mission in June L951 

Figs. 1-1, 2-B, and 3-B show the process at the 
height of the disease in December 1951 

Figs. 1-C, 2-C, and 3-C show the healing of the 
disease in June 1952 


and spleen were not palpated. Moderate-sized, shotty 
Ivmph nodes were present in the anterior and poste- 
rior cervical regions, in the axillae, and in the ingui- 
nal region. The chest revealed a rather indurated 
subcutaneous mass, which was tender but not fluetu- 
ant, in the left) anterior axillary line, apparently 
arising from one of the lower ribs. There were tender, 
indurated swellings of the tibia, most prominent 
below the knee on the left and above the ankle on 
the nght. There was also a mass over the distal end 
of the right radius similar to the tibial lesions. The 
patient had pain when examination of these areas 
was carried out, although no fluctuation was present 


in any of these lesions, nor was motion limited in any of the joints. The patient could crawl with an effort, 


but would not stand by 
Roentgenograms (Figs 


of the skeletal system revealed seven lesions in the 
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Fig, 4-A 


Showing lesion on admission, June 1951. 


Fic. 4-B 


Showing healing in June 1952. 
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metaphyseal regions of the long bones, two in the ribs, and one in the skull. The lesions in the metaphyseal 
areas were characterized by an extensive destructive process with marked reactive periosteal new-bone 
formation, whereas the flat bones presented punched-out areas of destruction, The proximal portion of the 
left tibia, distal end of the right tibia, distal ends of both femora, proximal end of the right femur, proximal 
end of the left humerus, distal end of the right radius, the third and seventh left ribs, and the parietal region 
of the skull were involved. A chest roentgenogram showed prominent hilar nodes. 

Laboratory findings on this first admission were as follows: 

Red blood cells 3,380,000 per cubic millimeter 


Hemoglobin 7.8 grams per 100 cubic centimeters 


Platelets 

White blood cells 5,500 per cubic millimeter 
Neutrophils 70 per cent. 

2 per cent. 


970,180 per cubic millimeter 


Kosinophils 
Lymphocytes 26 per cent, 


Monocytes 2 per cent. 


A peripheral blood smear showed hypochromie microeytic anaemia with increased platelets. The sickle- 


cell test was negative. 
A sternal-bone-marrow study showed myeloid hyperplasia with decreased erythroid activity, although 
with some increase in immaturity. The megakaryocytes were small but showed marked platelet: production. 
Routine agglutinations, including typhoid O, typhoid H, typhoid B, brucella, and proteus Xig were 
negative. 
The Hinton test was negative. 
10 milligrams per 100 cubic centimeters 
4.6 milligrams per 100 cubie centimeters 
5.1 Bodansky units 
5.5 grams per 100 cubic centimeters 
2.2 grams per 100 cubie centimeters 


Calcium 

Phosphi tes 

Alkaline phosphatase 
Total protein 
Albumin 

Globulin 

Cholesterol 


3.3 grams per 100 cubie centimeters 
ISO milligrams per 100 cubic centimeters 
\ spinal-fluid study showed no abnormalities. [examination of several stools was negative for ova and 


parasites, 

Urinalysis was normal and there were no Bence-Jones proteins. 

Three days after admission, biopsy was performed on the left tibia, Marked periosteal thickening was 
noted, as well as a very thin cortex, which could easily be cut with the scalpel. Beneath the cortex, grayish- 


Fig. 5 


Showing chest at height of the disease. 


VOL. 35-A, NO. 2, APRIL 1953 


| 
4 | 
sf 


cee 
. 
from the first biopsy in June 1951 (x 550) 


sinophils 1000) 


and a few dark-appearing eos 


Fic. 6-B 


pid histioevtes fro 
‘lls: plasma cells, neutrophils, lymphocytes, 


Fig. 6-A: Showing an area with numerous non-li 
Fig. 6-B: Showing an area of inflammatory ce 
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white, soft, jelly-like granulation tissue was present, which was easily scooped out with a curette. The granu- 


lation tissue blended into the rather porous adjacent bone 


The microscopic report. noted that there was present a cellular fibrous connective tissue massively in- 


filtrated with Ivmphocytes, plasma cells, and polyvmorphonuclear leukocytes, some of which were eosinophils 


(Fig. 6-B). There was « prominence of histioevtes (Fig. 6-A), but lipid-containing cells were not noted. , 
A diagnosis of Letterer-Siwe disease was made on the basis of the clinical course and the histological 


pattern of the biopsy 
After the biopsy, penicillin and chloromycetin were given prophylactically for three weeks. The gen- 


eral condition of the patient improved somewhat following this therapy, which also included a transfusion. 


The temperature during this time ranged between 99 and 102 degrees, the pulse between 120 and 160. 


During antibiotic therapy, there was a noticeable gradual decline in the temperature and pulse. 


In view of the widely held opinion that Letterer-Siwe disease is fatal and that no 
type of therapy is of much value, the patient was discharged with a poor prognosis on 
July 3, 1951, to be followed in the Out-Patient Department. 

The case record and slides were sent to Dr. Lent C. Johrson of the Armed Forces In- 


stitute of Pathology to be reviewed after the patient's discharge. We received the follow- 
I 


ing report: 


“After the correlation of x-rays and microscopic slides with the clinical history, the staff be- 
lieves the patient has a low-grade osteomyelitis affecting multiple bones and caused by one of the 


rarer, very mild pathogenic organisms. Two organisms which might produce such a low-grade in- 


flammation and involve many bones are some ot the unusual strains of Salmonella and granuloma 


inguinale. This iZhosis does not in any way interfere with the two other possibilities which you 


suggested, namely, eosinophilic granuloma and Letterer-Siwe disease. It is believed that both are 


the result of low-grade inflammatory organisms which rarely, if ever, are isolated. The bones of 


infants are very different from the bones of children and adults in their reaction to such low-grade 


organisms. Henee, the x-rays may produce startling signs of abnormality when the clinical symp- 


toms are relatively mild. The typical symptoms of Letterer-Siwe disease might later develop, or 


some of the lesions which are clearly inflammatory as shown by the present biopsy could, at a later 


date, develop the histological picture of eosinophilic granuloma.” 


Following this report, we re-admitted the patient on August 24, 1951, for further 


studies. 


The general condition had changed very little, the same physical findings being present as on discharge. 


The temperature was 100 degrees, the pulse 100, and respiration 32. A search for further evidence of visceral 


involvement again revealed the moderately enlarged Ivmph nodes in the submandibular, axillary, and 


inguinal regions. The liver and spleen were not palpable, and ne purpuric spots or skin lesions were noted. 


It should be noted that examination of the abdomen was unsatisfactory, because of the patient’s crying 


and irritability 
The roentgenograms showed further progression of the destructive lesions in the bone, but no additional 


lesions were noted. A chest roenigenogram showed « large density at the hilum, “suggesting nodes ”’ 


Laboratory findings on this admission were as follows: 


Red blood cells 3,900,000 per cubic millimeter 


Hemoglobin 8.7 grams per 100 cubie centimeters 
Platelets 2,500,000 per cubie millimeter 
White blood cells 9,700 per cubie millimeter 
Neutrophils 70 per cent, 
Lymphocytes 29 per cent. ; 
Monocytes l per cent a 
Sedimentation 60 millimeters per hour (Wintrobe method 
Calcium 13 milligrams per 100 cubie centimeters : 
Phosphorus 6.4 milligrams per 100 cubic centimeters 
Phosphatase 8.4 Bodansky units 
Cholesterol 220 milligrams per 100 cubie centimeters, 


with 70 milligrams per 100 cubic centi- 


meters in ester form 


The urinalysis was normal. 


Stool cultures specifically made for organisms of the Salmonella group revealed none, A blood culture 
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made on this admission was reported by the laboratory as having grown out gram-negative bacilli with the 
same fermentation and cultural characteristics as those of the Salmonella group! 

On August 20, 1951, a biopsy of the distal end of the right tibia showed the lesion to be almost indis- 
tinguishable from that revealed at the previous biopsy. Copious amounts of gravish-white, soft granulation 
tissue were easily curetted from within the lesion, The abdomen was examined under anaesthesia; the liver 
was palpated two fingerbreadths below the costal border, but the spleen vas not felt 

The laboratory reported that each of the two specimens obtained from the biopsy, including blood from 
the operative area and granulation tissue, likewise had grown out gram-negative bacilli. All three cultures 
were sent io Dr. PLR. bdwards at the Communicable Disease Center in Atlanta, Georgia, for further iden- 
tification and typing. He reported that all cultures showed organisms identified as paracolon bacilli of the 
Arizona group with the antigenic formula Ar.5: 13, 14 and with fermentation of lactose in three days. 

The microscopic report of the tissue removed at biopsy noted that the same inflammatory cells as those 
previously noted were present, namely, lymphoeytes, plasma cells, and leukocytes with some microse- 
questra, The most notable differences were the presence of areas with histioeytes containing lipid material 
(Fig. 7) and « notable increase in the number of eosinophils 

\ntibiotic sensitivity tests were carried out for the paracolon bacilli, Streptomycin was most effective, 
with chloromycetin and terramyein following in that order. Penicillin was not effective in inhibiting the 
bacteria, A course of specific antibiotic therapy was planned, 0.3 grams of streptomycin being given the 
patient twice daily for a period of nine and one-half weeks. The patient did not respond and the temperature 
elevations ranged from 09 to 102 degrees during this period, His pulse remained elevated, frequently from 
120 to 140. Clinical and roentgenographic evidence showed that the bone lesions continued to enlarge de- 
spite treatment 

By December 1, 1951, seven months from the onset of the symptoms, his condition had become quite 
grave. A large mass of nodes had developed in the right side of the neck and all bone lesions had increased 
considerably in size (Figs. 1-B, 2-B, 3-B, and 5). The right wrist was three times the size of the left. The 
palpable skull lesion had increased to three and one-half inches in diameter. All whe observed the patient 
felt that there was very little hope for his survival. He was critically sick, fretful, and anorexic, despite 
forced feedings, transfusions, and other supportive treatment. 

Findings at the third biopsy, made on a specimen from the right radius on December 11, 1951, were 


Nest of lipid-containing histiocytes from the second biopsy in August 1951 (X 1LOOO). 
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grossly identical with those of the first. The cultures of this tissue again revealed the paracolon bacillus, 
which indicated its presence in different bone lesions sixteen weeks from the time it was first cultured from 
bone. The microscopic report of the material from the third biopsy noted the same granulation-tissue re- 
sponse, With an apparent decrease in the number of eosinophils, lipid-containing and non-lipid-containing 
histioeytes. More prominent this time were micro-abscesses and microsequestra. There were numerous giant 
cells with irregular new-bone formation 

It was believed that the only chance for reversing the downhill course would be te try “shotgun” 
therapeutic measures, This consisted in the use of the antibioties, chloromycetin and terramycin, together 
with roentgen therapy. 

Chloromycetin, one-half gram every six hours, and terramye n, one-fourth gram every six hours, were 
started on December 11, 1951. Chloromycetin was continued until Mareh 23, which constituted four months 
of treatment. Terramycin was continued from December 11 until February 7, at which time the patient 
began to have nausea. The drug was withdrawn and the nausea subsided. Roentgen therapy was started on 
December 12, 1951, and consisted of 25 roentgens daily until a total of 200 roentgens had been given, as 
measured in air. The liver and spleen were shielded by lead. Factors of this therapy were 200 kilovolts, 20 
milliamperes, at a distance of 100 centimeters. A filter using 0.5 millimeter copper and 1.0 millimeter alu- 
minum with a half-value layer of 1.0 millimeter copper was employed. 

There was a dramatic, immediate response within one week of the newly instituted therapy. The tem- 
perature became normal and the pulse was lowered substantially (Chart I). With the exception of three 
days in the third week of the chloromycetin and terramycin treatment, the temperature and pulse remained 
within normal limits during a six-month period of observation. In addition both clinical and roentgeno- 
graphic evidence showed that all bone lesions had subsided and become inactive (Figs. 1-C, 2-C, 3-C, and 4-B). 

The laboratory studies have been of interest. The hemoglobin had rise: from 7.8 grams on first admis- 
sion to 9.6 grams on December 20, 1951. During this six-month period the patient had received a total of 
725 cubic centimeters of blood from four transfusions. The hemoglobin went up to 13.6 grams, without any 
transfusions, four months after effective antibiotic therapy had been started. 

The white-blood count, which had ranged between 5,500 and 9,700 for six months, rose to 19,200 on 
December 5, 1951, at the height of the disease. This elevated count promptly dropped to normal after a 
week of combined antibiotic therapy, as did the temperature. Differential counts have shown slight increases 
in the neutrophils, with eosinophils varying from 2 to 4 per cent. in the majority of the determinations. In 
July 1952 serological study demonstrated agglutination of the patient’s own organism by his serum in a 
titer of 1 to 40. 

The platelet counts of 970,180 and 2,500,000 per cubie millimeter are of special interest, as Siwe’s 
original case was noted as having 1,400,000 platelets per cubie millimeter. In other reported cases, however, 


X-RAY 


« CHLOROMYCETIN 
<102 TERRAMYCIN 
4 !00 
986 


PULSE 
° 
° 
> 


N 


z 

< 

a 

9 19 12 13 \4 is 16 17 i8 19 20 

DECEMBER 
Cuart I 


Showing the drop of the temperature to normal during the first week of antibiotic therapy. 
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the platelet counts have been variable, actually more often lowered than elevated. No explanation for this 
is known, although one mia spre ulate about the absence of pUrpuUurd TD aSssOclaAtion with these high counts 

The cholesterolester relats nship did not vary from normal The sedimentation rates (Wintrobe 
method) showed fluctuations, varving from 60 millimeters on August 20, to 4 millimeters on September 12 
to 10 millimeters on September 15, to SO millimeters on December 5, to IS millimeters on January 19, to 
12 millimeters on February 5, 1052. Alkaline-phosphatase determinations showed no elevations. A per 
pher i-blood smear on December 12, 1951, at the time of the third biopsy, showed a leukoeyvtosis and a few 
band neutrophils with frequent segmenters. Toxic granulations snd vacuoles were present. Platelets were 
humerous and were usually seen in large clumps. Pelvic-bone-marrow studies at this time showed a marked 
myeloid hyperplasia with slightly depressed erythroid formation. The lymphoeytes and eosinophils were 
increased. Megakarvoeytes were numerous, with marked platelet: production. The concentrated-marrow 
studies showed a slight increase in fat and a cellular volume four times that of normal 

The fourth biopsy (Fig. 8) was done on February 20, 1952, ten weeks from the third, and was made on 
the distal end of the right femur: simultaneously a second specimen from the distal end of the right radius 
was obtained. Grossly there was a noticenble change in the structures ol the lesions, 1s they appeared to be 
filling in with new bone 

There was some granulation tissue, but it was much less conspleuous than before. On April 2, 1952, 
six weeks after the preceding biopsy, nother specimen was taken from the distal end of the left femur 
Gross findings again were much the same as those of the fourth biopsy, in which there had been rather 
marked new-bone formation. On June 19, 1952, the sixth biepsy specimen was taken from the proximal end 
of the right femur 

The histological findings of the fourth biepsv, which was made two months after the administration of 
chloromycetin and terramyvei, showed a COLSPICuOuUs diminution of the granulation tissues and inflammatory 
cells which had characterized the active pohisuse New-bone formation was prominent, with searring of the 
marrow spaces. The last two biopsies showed further healing by the appearance of more mature trabeculae 
in the areas of bone previously involved, as well as complete disappearance of the inflammatory reaction 
The last biopsy showed that normal marrow structures were reappearing. All cultures, including six ol 
blood and three of bone tissue, removed at biopsy, have been negative since administration of chloromycetin 
terramyecin was started 

Clink illy, the arenas of swe hing ovel the bone lesions disappeared, and the previously mentioned skull 
lesion filled in. The mass of glands in the neck, as well as the generalized lymphadenopathy, receded. The 
liver was not palpable at the last biopsy, made under ge neral anaesthesia, 


The weight changes clearly showed the rapid recovery of the patient. On December 1, 1951, at the 


8 


Material from the fourth biopsy in February 1952, two months after therapy, showed scarring-in of 
the marrow spaces, new-bone formation, and absence of previous cellular components (X 175). 
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height of the disease, he weighed twenty pounds, thirteen ounces. On December 25, 1951, two weeks after 
the combined therapy had been instituted, he had gained five pounds. On June 8, 1952, the patient weighed 
thirty-five pounds, having nearly doubled his weight in six months. 

The patient has been up and is very active. He has a mild valgus deformity of the left knee as a result 
of disturbed epiphyseal growth of the proximal end of the tibia; this is being conservatively treated with 


casts and a brace. 


DISCUSSION OF THE CASE 

The diagnosis of Letterer-Siwe disease was made in view of the progressive, febrile, 
near-fatal course of the disease characterized by lymphadenopathy, persistent anaemia, 
transient hepatomegaly, and multiple bone lesions. The microscopic findings of the tissues 
removed at biopsy showed the histological characteristics of Letterer-Siwe disease. Dr. 
Henry L. Jaffe, who reviewed the case record and slides, wrote after the first biopsy: 

“T believe you are dealing with a case of so-called Letterer-Siwe disease, a condition which is 
probably related to eosinophilic granuloma and Schiiller-Christian disease. The clinical findings in 


your case are rather classical and many cases of Letterer-Siwe disease present multiple destructive 


Ossecous lesions 


This patient did not show splenomegaly or skin changes, which are so frequently 
described in cases of Letterer-Siwe disease. On the other hand, in view of the progressive 
lymphadenopathy and transient hepatomegaly, splenomegaly and purpura might well 
have developed had the downhill course not been reversed by antibioties. 

In any event, it is recognized that there may be variations of clinical involvement 
in this disorder. To illustrate, a case ? was reported which at necropsy showed no hepato- 
megaly or splenomegaly, nor were there any significant microscopic changes in the liver 
or spleen. Another patient 7 showed no skin lesions except for a transient purpura for 
“three to four” days. 

Likewise the fact that this case showed overlapping histological patterns consistent 
both with Letterer-Siwe disease and Hand-Schiiller-Christian disease (a non-lipid histio- 
eytosis developing into a lipid histioeytosis) conforms to the widely accepted concepts 
expressed by Wallgren, Jaffe and Lichtenstein, and others. Wallgren felt that the only 
essential difference between Letterer-Siwe disease and Hand-Schiiller-Christian disease 
is a storage of cholesterol in foam cells in the latter. He stated that foam cells occur only 
in those cases in which the duration has been three months or more, and that they are 
always found if the disease has been present more than twelve months. He suggested 
that the lack of foam cells in Letterer-Siwe disease may be explained by its rapid termi- 
nation, Which does not allow sufficient time for their accumulation. 

It is interesting to note that the foam cells were found to be present at the second 
biopsy, made four months after onset of symptoms; this supports Wallgren’s observations. 

Dr. Henry L. Jaffe described this transition after reviewing the second biopsy: 

“These sections show again the features of Letterer-Siwe disease. However, in these sections, 

one notes that many of the histiocytes now contain lipid, and in many places there is evidence of 
collagemzation. The leukocytes are mainly eosinophils. There is, of course, evidence of inflamma- 
tory response as shown by the presence of numerous lymphocytes and plasma cells. This inflam- 
matory response is part of the total eytologic picture of the condition. You are apparently dealing with 
a case of Letterer-Siwe disease, in which the inflammatory lesions are becoming lipidized and colla- 
genized. Thus, vou are dealing with Letterer-Siwe disease going on to show some of the histologic 
features of Schiiller-Christian disease.” 


The role of the paracolon bacillus in this case might be interpreted in three ways: 
(1) This organism was an opportunist merely complicating Letterer-Siwe disease; (2) the 


case Was one of paracolon osteomyelitis with multiple lesions simulating Letterer-Siwe 


disease; or (3) the ease represents Letterer-Siwe disease produced by the? paracolon 


organisms. 
As to the first possibility, we feel that the evidence does not support this contention. 
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The fact that an unusual organism was recovered from the blood stream and from two 

different bone lesions at intervals of sixteen weeks is strong evidence against this theory, 
_as Opportunists do not possess such persistent characteristics. If the organism had been 
* merely an opportunist, one would expect the symptoms of Letterer-Siwe disease to con- 
tinue in spite of the eradication of the bacteria. However, there was complete regression 
of the ‘esions with clinical healing following therapy specifically directed against this 
organism, Which indicates that the bacteria played a role in the disease process itself. 

As to the second possibility -that this was a case of paracolon osteomyelitis with 
multiple lesions simulating Letterer-Siwe disease—-this would not be challenged, except 
for one consideration. Unquestionably osteomyelitis was present, if we may judge from 
all criteria, including the clinical course, roentgenographic changes, and microscopic 
findings indicative of an inflammatory disease which was associated with a definite or- 
ganism in the bone lesions. That the clinical, roentgenographic, and microscopic findings 
‘simulates’ implies 


sO closely simulated Letterer-Siwe disease is well founded. Hlowever, 
that there is another disease entity with similar clinical and histological manifestations 
in which the etiological factor is something other than an infectious agent. There has been 
no evidence in the literature to support the assumption that Letterer-Siwe disease is 
anything other than an inflammatory process. The fact that organisms have not been 
previously demonstrated in the small number of cases of Letterer-Siwe disease reported 
is understandable, since the large majority of reports do not mention studies to isolate 
causative organisms. Thus, the second possibility as to the role of the bacteria is not 
chosen, since it would necessitate acceptance of the concept, for which there is no sound 
basis, that there is a similar disease entity not infectious in origin. 

An infectious agent has long been suspected as the etiological factor in Letterer- 
Siwe disease, since the clinical and microscopic findings have represented an inflamma- 
tory response of the body. Jaffe and Lichtenstein noted that: “ Eosinophilic granuloma 
of bone, Letterer-Siwe disease and Schiiller-Christian disease may be considered as dif- 
ferent clinicoanatomic expressions of the same basic disorder. This disorder apparently 
represents a peculiar inflammatory reaction to some as yet unknown agent of infection. . . 

It is therefore felt that this case represents Letterer-Siwe disease and that a causative 
agent was isolated. The paracolon bacilli which were isolated are known to produce dis- 
ease in man and were shown to be sensitive to antibiotics in the laboratory. Also, the dis- 
ease process, Which was clinically that of Letterer-Siwe disease, was rapidly reversed with 
antibioties and, after therapy had been instituted, blood or bone cultures no longer 
vielded the organism. Furthermore, this infant still had antibodies against his own or- 
ganism six months after recovery had begun. It also seems apparent that, when there is 
involvement of bone in Letterer-Siwe disease, this represents an unusual type of histio- 
eytic granulomatous osteomyelitis. This involvement presents a syndrome substantially 
different from that of ordinary osteomyelitis in that there is generalized lymphadeno- 
pathy, hepatosplenomegaly, and a hematological pattern quite unlike that usually seen. 
The two factors most likely to account for this peculiar response are the relatively imma- 
ture cellular tissues of the bones and reticulo-endothelial systems of infants and children 
(to which age group Letterer-Siwe disease is limited, with few exceptions) and the some- 
what unusual low-grade inflammatory organisms which set up this reaction. Support for 
this viewpoint is noted in a case ® of multiple osteomyelitis of long bones and ribs in which 
Salmonella paratyphoid B was cultured. Roentgenographically, the lesions in that case 
were identical with the ones in the case presented. The patient had hepatomegaly and 


splenomegaly in addition to enlarged nodes. Skin lesions of “herpes Zoster’? appeared 


over the chest. Unfortunately, histological studies were not done and permission for 
necropsy was not secured. Clinically, this ease of multiple Salmonella osteomyelitis repre- 
sents more than is usually associated with osteomyelitis and has similarity to cases of 
Letterer-Siwe disease. 
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The histiocytic granulomatous reaction of bone seen in Letterer-Siwe disease might 
become as well known as the caseation and tubercle formation in tuberculosis. The anal- 
ogy may be broadened to include the possibility that several low-grade organisms might 
be able to cause this histiocytic granulomatous response, as different organisms are ca- 
pable of provoking a typical tubercle response, especially some mycotic organisms. 


REACTIVE HISTIOCYTOSES 


Since there has been general agreement in the past decade by the majority of inves- 
tigators that Letterer-Siwe disease, Hand-Schiiller-Christian disease, and eosinophilic 


granuloma represent different clinical manifestations of the same basic disorder, it seems 


appropriate to elaborate briefly on these syndromes as to their evolution and the concept 


of one disease. 


Letterer-Siwe Disease 
Abt and Denenholz in 1936 proposed that the name Letterer-Siwe disease be applied 
to “splenohepatomegaly associated with widespread hyperplasia of non-lipid storing 


macrophages". Credit was given by these authors to Letterer and Siwe who had pub- 
lished reports of cases in 1924 and 1933, respectively. This syndrome is commonly held 
to be a disease of infaney or early childhood of short duration and invariably fatal out- 
come. Commonly found are: generalized lymphadenopathy ; splenomegaly; hepatomegaly ; 
cutaneous involvement, which might vary from a severe pustular dermatitis to purpura; 


a rather severe secondary anaemia; and, occasionally, single or multiple lesions of bone. 
The histological picture is usually that of a widespread inflammation with a striking 


hyperplasia of macrophages or histiocytes (reticulo-endotheliosis or non-lipid histioey- 


tosis) involving the skin, lymphoid tissue, spleen, liver, and bone. Many of the cases are 


recorded as having secondary bacterial infections such as otitis media, mastoiditis, and 


sometimes a severe necrotizing angina. 
The disease is not familial or hereditary. Approximately thirty cases had been re- 


ported up to 1950, according to Havard, and eleven cases 2°7:°°7-29.882.56 have been noted 


since then. 


Hand-Schiller-Christian Disease 


Hand-Schiller-Christian disease was the first of the triad which was reported in the 
literature. In 1893, 1915, and 1920, Hand, Schiiller, and Christian, respectively, de- 
scribed similar cases which showed the three classical findings of calvarial lesions, exoph- 


thalmos, and diabetes insipidus. 
In the late 1920's and the early 1930's the importance of the histological picture of 
the foam cell (lipid granulomatosis, xanthomatosis) was noted. At this time the disease 


was associated with other primary lipoidoses, namely, Gaucher's, Niemann-Pick, and 


Tay-Sachs diseases, and some writers believed that the disorder was secondary to hyper- 


cholesteraemia. (The latter concept has been disproved. ) 

More recently it has become apparent that this disease may be present with or with- 
out any of the three classic clinical stigmata, depending on which regions in the base of 
the skull are involved, if any. This condition may occur in children and adults presenting 
primarily bone lesions, with visceral and cutaneous involvement frequently being present, 


but not as marked as in Letterer-Siwe disease. The tissues characteristically have so- 


called foam cells (lipogranulomatosis or lipid histioeytosis). This condition proves fatal 


in a reported 30 per cent. of cases. [t is recognized that occasionally a case of Letterer- 


Siwe disease, if the patient survives beyond three to four months, will show a histological 


change from the non-lipid histiocyte into the lipid histioeyte. [It is interesting to recall 


that the second and third biopsies of the case presented showed cells of the type expected 


in Hand-Schiiller-Christian disease, 
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Eosinophilic Granuloma 

In 1940 there were two separate papers describing this entity. Lichtenstein and 
Jaffe proposed the term “eosinophilic granuloma” and suggested that a virus might be 
the etiological agent. Otani and Ehrlich also wrote of this condition and designated it 
as “solitary granuloma’. They suggested that trauma might be a possible etiological 
factor. 

Jaffe and Lichtenstein used this term for those cases with bone lesions (usually not 
in the skull) in which there is no systemic involvement. The lesions are usually single but 
may be multiple. They proposed that this form of the disease, although related to Let- 
terer-Siwe disease and Hand-Schiiller-Christian disease, represented the benign form in 
which the bone lesions heal readily after simple curettage even without supplementary 
radiation. They noted that healing may occur by resolution without any therapeutic 
intervention. The basic component of the granulation tissue from the microscopic stand- 
point is the histiocyte with an admixture of large numbers of eosinophilic cells. They ob- 
served that microscopically this lesion was at times indistinguishable from Letterer-Siwe 
disease. 

The term”“eosinophilic granuloma” immediately became popular and many cases 
have been reported. There has been the tendency in the literature to report cases in which 
the manifestations surpass the limits proposed by Jaffe and Lichtenstein. Some of the 
cases recorded as eosinophilic granuloma are cases representing the eosinophilic stage of 
Letterer-Siwe disease or Hand-Schiiller-Christian disease. Cases have even been reported in 
which there were visceral manifestations. As a result of this trend, lesions containing 
eosinophils such as Hodgkin’s disease of bone, brucellosis involving bone, parasitic in- 
fections, occasionally reactive margins of otherwise classical osteomyelitis, and other un- 
related specific diseases showing tissue eosinophilia are being lumped together under the 
heading of “eosinophilic granuloma” to confuse the original concept *°. 

It is possible that a ease with a single lesion of the skeleton which answers all the 
clinical and microscopic criteria for eosinophilic granuloma might later exhibit visceral 
manifestations of the more classical Letterer-Siwe disease, followed by death. Nixon and 
Perry presented a three-month-old infant with a lesion of the seapula first diagnosed as 
eosinophilic granuloma. However, later this patient presented visceral manifestations of 
Letterer-Siwe disease and died. A similar ease in a seven-month-old girl was recorded by 
MacKelvie and Park. This poses the question whether the diagnosis of eosinophilic gran- 
uloma should always be associated with as good a prognosis as has been the custom. 
This is particularly true in infants and children in whom a single lesion presenting char- 
acteristics of eosinophilic granuloma may not necessarily be benign, but on the contrary 


may be the earliest manifestation of Letterer-Siwe disease. 


CONCEPTS OF ONE DISEASE 


Wallgren, Mallory, Gross and Jacox, Green and Farber, Jaffe and Lichtenstein, 
Imler, Freud and Grossman, and other investigators have generally agreed that Letterer- 
Siwe disease, Hand-Schiiller-Christian disease, and eosinophilic granuloma represent dif- 
ferent clinical manifestations of the same basic disorder 

It becomes obvious through the numerous case reports that there can be overlapping 
manifestations in this group of diseases which may involve the lymphatic system, spleen, 
liver, lung, and bones (either solitary or multiple), thus making classification difficult. A 
case has been reported ® in which the patient showed a clinical course typical of Letterer- 
Siwe disease, and microscopically showed an admixture of lipid-containing cells in the 
thymus and lung tissues. Other tissues showed numerous typical non-lipid histiocytes. 
There has also been a case * in which a lesion in the femur showed collections of sheetlike 
eosinophils which were characteristic of eosinophilic granuloma. However, in other fields, 
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typical lipid granulomatous areas were present. This case was diagnosed as Hand-Schiiller- 
Christian disease, because of clinical manifestations of diabetes insipidus. 

Curtis and Cawley’s first case in 1947 was that of an eight-month-old patient who 
presented extensive cutaneous lesions including a bone defect noted on roentgenograms 
of the skull and a few small palpable lymph nodes. The bone lesions healed with x-ray 
treatment. The patient had a scaly eruption of the scalp similar to seborrhe‘c dermatitis, 
and histological examination of these pustular cutaneous lesions showed many histio- 
cytes with varying numbers of interspersed eosinophils compatible with ‘eosinophilic 


granuloma of bone or Letterer-Siwe disease manifesting cutaneous lesions”. 

Dundon and Williams presented a seventeen-year-old white female with moderate 
lymphadenopathy in addition to an osteolytie lesion of the gladiolus. Biopsy of a lymph 
node showed numerous eosinophils. There was a recurrence of the mass along the sternum 


with loss of weight, and roentgenograms showed a large mediastinal mass. Another lesion 
of the gladiolus developed. A second biopsy of a lymph node showed necrosis, neutrophils, 
eosinophils, and large macrophages. The diagnosis of eosinophilic granuloma was made. 

In 1941 Farber stated that he could find no difference between the pathological 
picture of eosinophilic granuloma and that of Hand-Schiiller-Christian and Letterer-Siwe 
disease. He concluded that eosinophilic granuloma is neither a new nor a separate disease 


entity. 
Engelbreth-Holm, Teilum, and Christensen in 1944 presented patients who originally 
had solitary granulomatous lesions, but in whom the lesions progressed. Evidence was 


presented to show that there was a gradual transition in these cases from ‘eosinophilic 
granuloma of bone” to the Schiller-Christian syndrome. The authors concluded that the 


concept of eosinophilic granuloma could no longer be maintained as a nosological entity, 
but must be considered a clinical and non-symptomatice form of Schiller-Christian disease 
which often heals without becoming generalized. They noted that the histological ap- 
pearance of slides in eosinophilic granuloma and that of slides in Schiller-Christian dis- 


ease showed complete similarity. 
From such experiences the concept has been developed that the three entities repre- 


sent different stages of the same process, as follows: 
Stage 1: The proliferative phase with non-lipid histiocytes and eosinophils. 
Stage 2: The granulomatous phase, with increase in blood vessels, fibrils, reticulum 


cells, eosinophils, giant cells, and incipient lipid phagocytosis. 
Stage 3: The xanthomatous phase, with numerous foam cells. 


Stage 4: The fibrous or healing phase. 
It is interesting to note that the stages postulated correspond to the patterns in the 


case presented, as was shown by serial biopsies. Another point of interest is that two 


competent pathologists, in reviewing the slides of the second biopsy, in which the eosino- 


phils were prominent, suggested the diagnosis of eosinophilic granuloma. 

The close interrelationship of the histological picture in these disorders and the 
difficulty at times of assigning them to a proper clinical category because of overlapping 
patterns are apparent. Thus it is believed that the considerable clinical variations depend 
upon the reactive capabilities of the patient in regard to age, kinds of organs or struetures 
involved, and the extent of the involvement of each organ rather than upon any funda- 


mentally different disease processes, 


ARIZONA GROUP 


PARACOLON OF THE 


The study of the organism associated with this case has likewise been most interest- 


ing. This group of organisms is a relatively recent discovery. Hdwards, West, and Bruner 
noted that representatives of the group had been first deseribed by Cardwell and Ryerson 
in 1939 as one of the Salmonella species and that Kauffmann had studied cultures of 


these organisms in 1941 and designated them as Salmonella Arizona. It was found that 
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the group is closely related serologically to Salmonella, some strains having complete 
Salmonella O antigens as well as H antigens, which are similar to the antigens of certain 
Salmonella strains. However, it was recognized that the new group ferments lactose and 
liquefies gelatin; these properties are not characteristic of the Salmonella group. In 1945 
Kauffmann agreed with Edwards '' that this organism should be withdrawn from the 
Salmonella schema and classified as a part of the large group of paracolon bacteria which 
have been called Arizona paracolon bacteria 

Mdwards and his associates presented a comprehensive review of the group, noting 
that the organisms were capable of starting rapidly spreading fatal infections among 
warm-blooded and cold-blooded animals, especially fowls. At this time, in 1947, there 
were only four cases in which the organisms had been isolated from human beings. Two 
were from fatal illnesses in adults and two were from cases of colitis in infants |. It was 
pointed out that it is quite possible that the occurrence of this group has been over- 
looked in man, since paracolon cultures are habitually discarded without serological 
examination. In this paper, a satisfactory serological classification was established, 
which has opened the way for more precise studies to determine the pathogenicity of 
the organisms. Edwards” stated: “In my mind there is absolutely no question that 
the Arizona paracolon bacteria are pathogenic for man. The infections oecur rather 
rarely, but the persons affected seem to be somewhat more ill than is the case in the 
average Salmonella infection.” He also mentioned that up to 1952 he had obtained a 
total of twenty cultures from humans 

Due to the fact that cross agglutinations of the paracolon group occur with the 
Salmonella group, the Guestion is raised as to the possibility of this organism having 
been mistaken for a Salmonella organism in the past. Although the Arizona paracolon 
bacterium has not been previously associated with osteomyelitis, Salmonella organisms 
have been associated with this condition. In a review of cases of Salmonella osteomye- 
litis, Jetter’s report of a ten-year-old girl with a rarefied lesion of the tibia is particularly 
interesting. A culture of the lesion grew Salmonella paratyphoid B. The patient was 
anaemic with a low white-blood-cell count. On the fifteenth day the patient presented a 
palpable liver, followed by purpuric spots and splenomegaly. Otitis developed on the 
twenty-fifth day, with a temperature of 105 degrees. Further roentgenograms showed 
multiple lesions of bone, including the proximal third of the shaft of both the right and 
the left tibia and fibula, seattered lesions in both humer!, in the right pubie bone and 
ischium, and in the right ulna and radius. There were also suspicious areas in both femora. 
The patient died on the thirty-ninth day after admission; at that time the purpura had 
become generalized. It was noted that the patient had had bowel symptoms five weeks 
prior to admission. The record of the postmortem microscopic examination noted that 
“Sections of the lesions of the bone showed inflammatory granulation tissue in the 
medullary and haversian canals. The predominating type of cell was mononuclear. 
Seattered here and there were large foci of hemorrhage, while in other areas there were 
smaller patches of granular débris in which some necrotic polymorphonuclear leukocytes 
were seen.’ The periosteum was infiltrated with many ‘‘mononuclear”’ cells. Massive 
infiltration of the lymph nodes, liver, and kidneys by “mononuclear” cells was also 
recorded. Roentgenograms showed “destructive and productive”? bone lesions which 
were compatible with those in the case presented, although not so much reactive new-bone 
formation was noted as in the author's case. This might be explained by the termination 


of the disease by death at a comparatively early stage. 


PHERAPY 


The lack of response to streptomycin therapy was somewhat disturbing to our 
concept that these lesions are due to the paracolon organisms. The quantitative sensi- 
tivity tests by the medicated-dise method had indicated that the organisms were most 
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sensitive to streptomycin, with chloromycetin second and terramycin third; penicillin 
had been noted to be ineffective. However, a recent unpublished critical study in the 
laboratories of the Medical College of Virginia of the medicated-dise method indicates 
that the test is not accurate for quantitative studies. It is also possible that the lack of 
response may have been. related to the rapidity with which gram-negative rods may de- 
velop resistance to streptomycin. Beeson noted, ‘All species of bacteria can become 
highly resistant to streptomycin, often rapidly, not only ¢n vitro but in edvo. Since strep- 
tomycin resistance is permanent, a time may be visualized when most of the sensitive 
bacteria will have acquired resistance.” 

In any event, we feel that the clinical trial with streptomycin proved that it was 
not the drug of choice, while the rapid and complete response to chloromycetin and 
terramycin with disappearance of the organisms from the blood stream and bone lesions 
clearly established the effectiveness of these agents. 

It has been noted in the recent literature that three other cases of Letterer-Siwe disease 
have responded to antibiotics. Aronson in 1951 reported a case diagnosed as Letterer- 
Siwe disease in an eighteen-month-old child; this patient responded to streptomycin. 
Bierman and his associates in 1952 reported on twins, nine months of age, who had an 
onset of febrile illness within a few hours of each other, followed by skin eruption, mul- 
tiple bone lesions, lymphadenopathy, splenomegaly, and hepatomegaly. Biopsies showed 
a non-lipid histiocytosis in lymph nodes from each patient, and the diagnosis of Letterer- 
Siwe disease was made. One of the patients was given aureomycin for a short course, to 
which he responded. This twin was placed on antibioties, including penicillin, aureomycin, 
and chloromycetin, while the other was given roentgen therapy. It was noted that there 
Was a response in the patient treated with antibiotics, whereas the one receiving roentgen 
therapy showed only temporary improvement, which was followed by further progres- 
sion of the disease. The second twin was then placed on antibiotics, with recovery, and 
both were perfectly well when last seen, four years after the onset. 

Bierman has informed the author that there has been another unreported case of 
Letterer-Siwe disease, in Minnesota, which has responded to antibiotics. These four 
additional patients who have responded to antibiotics provide further evidence that the 
etiology of Letterer-Siwe disease is an infectious organism or organisms sensitive to the 
antibiotics used. 

This success in therapy contradicts the general opinion expressed in the literature 
that Letterer-Siwe disease is invariably fatal, no therapy being of value. This point should 
be emphasized, as the patient presented just missed being a victim of the prevalent con- 
cepts which discourage therapy. 

All three of the patients in the literature had periods of therapy with penicillin, 
which was noted to be ineffective. Machelvie and Park presented a case which also did 


not respond to penicillin. Possibly the organisms in these four cases were similar to the 


penicillin-resistant Arizona paracolon bacterium. 

It is of some value to ascertain whether the antibioties or roentgen therapy was 
the effective agent or whether there was a synergistic effect. Dr. Merrill C. Sosman re- 
viewed the case history and stated, “T would assume that the good response was due to 
the combined antibiotic therapy rather than x-ray treatment’. He added that he noted 
very little beneficial response to irradiation in Letterer-Siwe disease. “In general, eosino- 
philic granuloma and Hand-Sehiiller-Christian disease respond well to small doses of 
200 to 300 r to the local lesions, but they may recur in the area treated or new lesions 
may spring up elsewhere.’ 

This patient had no therapy directed to a single lesion, but received in spray form 
the minimum amount known to be necessary to affect a single lesion when given locally. 
Therefore, it is not believed that the roentgen therapy significantly influenced the patient's 


course. 


VOL. 35-A, NO. 2, APRIL 1953 


as, 
: 
* 
+ 
| 
~ 


462 RK. H. FISHER 


SUMMARY 


The case presented has shown a progressive, near-fatal illness with clinical, roent- 
genographic, and microscopic signs which support the diagnosis of Letterer-Siwe disease, 
the etiology of which has been postulated to be infectious 

All features of the disease process receded immediately following antibiotic therapy 
and no organisms could be isolated in repeated cultures following the remission. In con- 
sideration of these facts, it is believed that the case is one of Letterer-Siwe disease, in 
which the causative agent was isolated and healing was accomplished with antibiotic 
therapy 

The final proof of this interpretation will, of course, depend upon the isolation of 
similar or different organisms from other cases. The paracolon group are commonly 
disearded in the laboratory as of no significance. Thus, organisms which have been re- 
garded as not significant or contaminants may be responsible for other cases. Only the 
accumulation of a considerable body of cases studied intensively will eventually prove 
Whether or not any organisms recovered are opportunists, contaminants, or causative 


agents, or whether organisms can be recovered with anv degree of frequency. 


CONCLUSIONS 


1. It is felt that sufficient evidence has been presented to discard the popular concept 
that Letterer-Siwe disease is necessarily fatal and that the course cannot be changed by 
therapy 

2. This case strongly supports the concept of an inflammatory basis of this group 
of diseases, the etiological agent in this particular case being the paracolon bacterium. of 
the Arizona group 
3. This case also supports, through serial biopsies, the concept that Letterer-Siwe 
and Hand-Schiiller-Christian disease are one disease, each representing a different histo- 
logical phase 

1. In searching for low-grade inflammatory organisms in similar cases, multiple 
biopsies are indicated, with adequate cultures of blood and biopsied tissue. 

5. Even in the absence of a bacterial culture in a similar case, combined antibiotic 
treatment is indicated. The antibioties of choice are probably chloromycetin and terra- 
mycin. Since the clinical course did not change in any of the four patients with Letterer- 
Siwe disease treated with penicillin, it is felt that this is probably the least effective 
antibiotie for organisms likely to cause the condition 

6. The three diseases are a group of infectious processes with varying clinical mani- 
festations, depending upon which organs or structures are involved, the age of the patient, 
and the extent of involvement 

7. Care should be taken in giving a prognosis in infants and children who have a 
lesion with the criteria of “eosinophilie granuloma”, since multiple lesions and different 
patterns may subsequently develop. 

8. The criteria proposed by Jaffe and Lichtenstein in regard to the use of the term 
“eosinophilic granuloma” should be emphasized; the tendeney to record any case with 


eosinophilia as a case of eosinophilic granuloma should be avoided. 


Nore: The author wishes to acknowledge his gratitude to Dr. Lent C. Johnson of the Armed Forces In- 
stitute of Pathology, Washington, DD. C., whose surprising prediction that ‘an unusual strain of Salmonella” 
might be the etiological factor in this case resulted in the finding of the organism and application of effective 
therapy. Ilis suggestions for the progressive study of the ease and its interpretation have been invaluable 

The author also wishes to « Xpress his gratitude to the following: 

To Dr. Gordon C. Tlennigar, pathologist at the Medical College of Virginia, Richmond, Virginia, for his 
enthusiasm in the study of the case and for preparation and interpretation of muc roscopie data He will pub 
lish in detail the pathological findings connected with the multiple serial biopsies 

To Dr. Henry L. Jaffe, Hospital for Joint Diseases, New York City, and Dr. Merill C. Sosman, Peter 
Bent Brigham Hospital, Boston, Massachusetts, who kindly reviewed the case and offered their respective 
expert opinions, which have added considerably to the value of the case. 
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To Dr. P. R. Edwards, Communicable Disease Center, Chamblee, Georgia, for his cooperation with us in 


the study of the paracolon bacilli 


To Mr. Melvin C. Shaffer, Medical College of Virginia, Richmond, Virginia, for photographie reprodue- 


tions of the roentgenograms and photomicrographs 
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DISCUSSION 
Tie ANGIOMATOSIS OF THE SKELETAL SYSTEM 
(Continued from page 


typically angiomatosis of the cavernous type, one of the cases showing a great deal more bone formation 
than the other 

The background of this condition has been well presented. We do not know too much about these lesions 
we do not see very many of them. [also feel that they are probably hamartomata, a developmental anomaly 
rather than a true neoplasm which tends to grow wildly locally, or to metastasize. None of the sections showed 
figures or other evidences of malignancy 

In their conclusions the authors state that a small unidentified angioma may be the primary etiological 
factor in simple bone cysts, as we currently use the term. We cannot accept this theory, on the basis of our 
eX perience with hundreds of simple bone cysts, many of which we section in their entiretv. We do see tissue of 
the angiomatous type in the walls or lining membranes of some of these evsts some of the simple eysts 
We also see zones of giant-cell tissue, but we cannot call these lesions giant-cell tumors when they are basically 
eystic. We have seen several simple bone cysts which have the gross and the roentgenographic appearance of 
some of the lesions demonstrated. We often see a thin shell over the eyst, bluish in color, and I have seen 
pulsation of the fluid which would suggest a relation to vascular tissue inside the cyst. This might even be a 
major or causative relationship, but [have yet to see sections of angiomatous tissue from one of these cysts 
which | would consider to be etiologically conclusive 

I think this is a very interesting svndrome, but I must make one definite comment let us not call it 


by any proper name For the condition presented, we can use the term “eystic angiomatosis”’. 


Dr. KimmMecstien (closing): | would like to thank both of the diseussors for their kind remarks. I am 
happy to know that Dr. Compere agreed with our concept of cystic angiomatosis. He was correct. in refusing 


to accept the idea that all simple eysts are due to small hidden angiomata. I did not mean to convey that 


impression. | meant to say that some of them may be a result of angiomata. 
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SARCOLD DISEASE OF BONE AT THe ANKLE JOINT 
BY SAMUEL L. TUREK, M.D., CHICAGO, ILLINOIS 


From the Department of Orthopredie Surgery, Mount Sinai Hospital, Chicago 


Sarcoid involvement of a joint is unusual and the recording of such a case is deemed 


worth while. The pitfalls which befell the author in the diagnosis and treatment are 
herewith presented, 


The patient, a well deveioped, muscular white male of fifty-two, stated that he had injured his right 
ankle when he stepped on a stone about seven months before examination. He had experienced immediate 
pain in the ankle, followed by swelling the next day. X-rays were made and a cast was applied This was 
removed three months later, but was re-applied after a month because of persistence of pain. The ankle 
was swollen, blue, cold, and tender at that time. Six weeks later the cast was removed, but the pain and 
swelling remained unimproved. The roentgenograms made at intervals during this period of treatment 
revealed an arthritic spur on the anterior lip of the tibia and diffuse osteoporosis of the ankle and of all the 
bones of the foot. This latter finding had appeared only in the films taken after immobilization. 

The previous history indicated 
that the patient had been treated 
for a swollen ankle three vears pre- 
viously. His occupation was that of 
construction worker and he traveled 
to various parts of the country, 
especially Texas and the San 
Joaquin valley of California 

The pain oceurred at intervals 
even when he was recumbent, but 
was aggravated and severe when he 
was bearing weight. It was located 
diffusely about the ankle. Any form 
of external heat increased the 
symptoms. The motion in the ankle 
had become restricted since the 
onset ot pain 

Examination on March 5, 
1951, revealed moderate soft-tissue 
swelling, which was non-pitting, 
about the ankle, slight tenderness 
over the anterior joint interval, and 
slight) crepitation palpable with 
unkle motion. Dorsiflexion and 
plantar flexion were limited 10. to 
15 degrees, but subtalar motion 
was normal. The dorsalis pedis and ; 

Fic. 1 
Oblique and anteroposterior roentgenograms of ankle made March 
5, 1951. Note the evstic areas in the medial malleolus, one of which 
: seems to be directly invading the joint space. (From the Department 
in slight plantar flexion of Pathology, Mount Sinai Hospital, Chicago, Illinois.) 

The patient was admitted to 
the Hospital on the same day for study. X-rays at that time revealed spotty atrophy of all the bones about 
the ankle and tarsal region; cystic changes were most marked about the tibiofibular interval and on the 


posterior tibial pulsations were 
palpable. The patient walked with 


a marked limp, with the foot held 


joint aspect of the medial malleolus (Fig. 1). These clear circular lesions showed very little reactive bone 
and appeared to penetrate the joint. The joint space was of normal width as compared with the opposite 
joint. The bone trabeculae distal and proximal to the joint were diffusely thinned. A small cauliflower-like 
bony outgrowth from the posterior aspect of the talus was also noted in the opposite talus. Chest roent- 
genograms and the Mantoux test were negative 

Laboratory findings showed: serum calcium, 8.5 milligrams per LOO cue centimeters; phosphorus, 3.7 
milligrams per 100 cubic centimeters; uric acid, 3.4 milligrams per LOO culic centimeters; and alkaline 
phosphatase, 3.4 King Armstrong units. 
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Photomicrograph (X 250) demonstrating epithelioid accumulations, sparseness of lymphocytes, 
capillary loops of granulation tissue, and fibrocartilage at right edge of section. Note absence of giant 
cells and macrophages. (From the Department of Pathology, Mount Sinai Hospital, Chicago, Illinois.) 


Photomicrograph (X 250) showing rare giant cells, typical densely staining material in the one at 
the top, and peculiar small accumulations of colloid material; lymphocytes are sparse and diffusely dis- 
tributed. (From the Department of Pathology, Mount Sinai Hospital, Chicago, Ilinois.) 
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SARCOID DISEASE OF BONE 


Red blood count, 4,700,000 
Hemoglobin 13 grams 

White blood count, 14,000 
Neutrophils 67 per cent. 
Eosinophils per cent. 
Ly mphoey tes 28 per cent. 
Monocytes 2 per cent. 

Urinalysis and serology were negative. A trial administration of colchicine gave no relief. 

Operation was performed on March 12, 1951; the ankle was exposed through an anterior longitudinal 
incision. A small pea-sized synovial protrusion through the anterior eapsule was encountered. The sy novial 
membrane was thickened and fibrotic. The cartilage over the tibia was thinned, fibrillated, dull, yellow in 
color, and fibrotic in texture. In marked contrast, the cartilage over the talus was only slightly dull and 
otherwise presented a normal appearance; the underlying cancellous bone was bright red, soft, and bled 
readily. The cartilage over the inner aspect of the medial malleolus was not dissimilar to that on the rest of 
the tibial surface. Upon its removal, no cystic areas or tissue grossly different from the tibial cancellous bone 
exposed elsewhere was found. A por- 
tion of this malleolar cartilage and P 
bone was removed for microscopic 
study. Arthrodesis was performed 
by sliding of an intramedullary 
tibial cortical graft obtained from 
well above the involved area. Con- 
valescence was rapid; gradual 
weight-bearing was allowed at eight 
weeks, and the patient returned to 
full activity in five months. 

Microscopic sections revealed 
granulation tissue with accumula- 
tions of epithelioid cells in clusters 
(Fig. 2). No evidence of caseation 
necrosis could be found, only very 
oceasional small areas of colloid- 
like deposits (Fig. 3). Giant cells 
resembling the Langhans type were 
infrequent and were found only in a 
few sections. One such cell (Fig. 3) 
contained the densely stained ma- 
terial characteristic of sarcoidosis 
There wis it notable lack of the 
dense aggregations of lymphocytes 
or monocytes such as one invariably Fia. 4 
finds in tuberculosis, The cluster of Lateral and anteroposterior roentgenograms of ankle, made August 
epithelioid cells in Figure 2 bordered — 20, 1951, five months after operation. Cystic areas are still visible 
but seem less obvious. Fusion appears to be taking place, with 


on an area of cartilage which was ! ; 
incorporation of the intramedullary graft. 


fibrous in type, gradually merging 
with the normal hyaline cartilage 
below. One cannot determine from these sections whether the sarcoid lesion was invading the cartilage or 
whether the cartilage was undergoing fibrous transformation without being invaded. No region of inter- 


ruption in continuity of the cartilage could be found. Bone trabeculae were sparse, thinned, and for the most 


part were replaced by granulation and mature fibrous tissue. Sections of the joint capsule and synovial 
membrane revealed increase in the fibrous-tissue elements and an occasional well localized “hard tubercle”. 
Lymphocytes were very scarce and giant cells could not be found at all. Acid-fast stain for bacilli and guines- 
pig inoculation of suspected material were negative. 

The patient was last seen on August 20, 1951, five months after surgery. At that time he stated that his 
activity was unrestricted and included riding a bievele. The foot was of normal color, size, and warmth; a 
barely perceptible limp was present. Roentgenograms (Fig. 4) revealed excellent development of the fusion. 
The sliding intramedullary graft was visible only by its cortex, which was thinner than on previous films, 
indicating that the normal process of creeping substitution was taking place. No indication of invasion of 
the graft by the pathological process could be found. The cystie areas were still visible in a few regions, but 
in general seemed to be less obvious, although this may have been due to variation in roentgenographie 
technique. The talus was not involved. 

The man was allowed to return to work, restrictions being placed on his climbing scaffolds and walking 
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on rough terrain, His occupation involved working on large construction jobs in various parts of the country, 
and his transter to distant regions probably accounts for his failure to return for follow-up examination. 
The representative of the insurance company in the distriet where he was last known to have worked informed 
us that the patient was engaged in his previous occupation, which involved sealing ladders. 


COMMENT 


This is an unusual location for sarcoidosis of bone. The disease shows a definite 
predilection for the short bones of the hands and feet, with less frequent involvement of 
the carpus, tarsus, long bones, and vertebrae. 

Two forms of the disease are recognized. The circumscribed type is characterized by 
cystic areas of rarefaction in the medullary canal, with little or no reactive sclerosis. The 
diffuse form produces a fine reticulated pattern involving large portions of the bone and 
is usually associated with broadening of the shaft and thinning of the cortex. (The cortex 
is thinned and elevated but rarely penetrated.) Schaumann has shown that lesions may 
not be demonstrable by x-ray 

The clinical course is quite prolonged, but is usually benign. Diagnosis may be diffi- 
cult. Sareoidosis should be kept in mind in any low-grade process such as was presented 
by this case. Although final diagnosis depends on biopsy and stains negative for acid-fast 
bacilli, presumptive evidence of the disease clinically may be found in the presence of 


skin lesions, lymphadenopathy, uveoparotitis, iridocyelitis, x-ray evidence of hilar 


adenopathy, and the typical eystic areas of destruction in the phalanges seen in the 
roentgenogram 

For detailed descriptions of this disease, the articles by Curtis, Freiman, Jiingling, 
and Sweet are excellent 

The findings in this case would seem to indicate that the disease process does not 
involve the articular cartilage. This should help in differentiating it from tuberculosis. 
The joint changes seen here appeared to be degenerative in origin, similar to those seen 
in mechanical derangements. Arthrodesis in a weight-bearing joint such as the ankle 
would seem to be the only way of relieving pain satisfactorily. 
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SYNOVIAL SARCOMA OF THE FOOT 
A Case Report 
BY TIBOR BODI, M.D., AND HARVEY N. MANDELL, M.D., PROVIDENCE, RHODE ISLAND 


From the Surgical and Medical Services, Rhode Island Hospital, Providence 


Synovial sarcoma is a malignant mesenchymal tumor composed of spindle-cell and 
special synovial tissue. The origin of these cells is not clear. Haagensen and Stout hold it 
‘questionable whether or not they are derived from the normal lining cells of joints, ten- 
don sheaths, and bursae, because the tumors are usually outside of these structures, al- 
though often in close proximity to them”. King described four main histological forms of 
the synovial-tissue component characterized by (1) mucin formation, (2) synovial spaces, 
(3) endothelial and ‘‘gland” spaces, and (4) epithelium-like tissue. He favored the theory 
that, with appropriate stimulus, the connective tissue anywhere is capable of this kind of 
differentiation. 

The tumor is uncommon, Pack and Ariel in an eighteen-year period gathered the 
histories of 717 patients with malignant neoplasms of the somatic tissues; out of these 
they found only sixty cases of synovial sarcoma, comprising 8.4 per cent. of all malignant 
neoplasms of the soft somatic tissues in their series. However, the true incidence is not 
known, for not all cases are recognized; or, if they are recognized, not all are reported. It 
Was suggested by Bowman that ‘‘all cases should be reported in order that sufficient elini- 
cal experience and information can be promulgated to further the patient's chance of 
survival”. 

There follows the case history of a patient who was treated by surgery and later with 
nitrogen mustard for pulmonary metastases. 

The patient was a colored housewife, thirty-two years old, who was first seen in the Rhode Island Hos- 
pital in September 1950, complaining of a lump on the dorsal aspect of the left foot. In January 1950, she had 
first noted a slightly tender area on the dorsal surface of the left foot, which gradually increased in size and 
which was occasionally painful. The patient sought advice because the lump caused a certain amount of 
disfigurement and pain and interfered with her footwear. 

The impression of the Surgical Service was that the lump was « large ganglion on the left hallux. Just 
anterior to the “ganglion” there was a callus. No adenopathy was noted 

Hemoglobin was 9.2 grams; red blood count, 3,100,000; white blood count, 0,800. A Wassermann test 
Was negative. Miniature chest films showed no pathological changes. 

The patient was hospitalized and local excision of the “ganglion”? was performed in September 1950 
under nitrous oxide, ether anaesthesia. An incision was made along the medial aspect of the left big toe, curv- 
ing dorsally over the head of the first. metatarsal bone. The mass, measuring approximately two by one 
inches, was found to surround the extensor tendon of the left great toe and was adjacent to the bursa of the 
head of the first metatarsal bone. It extended over the dorsum of the first metatarsophalangeal joint. It 
appeared to have a smooth, glistening surface and was separated from the surrounding connective tissue 
with some difficulty because of connections with the tendon sheath of the left first and second toes. It ex 
tended medially into the connective tissue of the great toe. Near the end of the procedure the “ganglion” 
gave way and some dark brown bloody fluid exuded from it. The postoperative course was uneventful. 

The excised specimen consisted of irregularly shaped bits of fibrofatty tissue and varied in size from 
one to five centimeters in diameter. Some sections of the fragmentary portions revealed masses of oval and 
round cells, closely packed together and finely interlaced with strands of spindle cells. These cells were quite 
uniform, undifferentiated rudimentary types, forming solid masses and gradually disappearing in the fibrous 
spindle-cell tissue. Other sections showed dense collagenous fibrous tissue and associated groups of spindle 
cells, which in some places formed interlacing sheets and in other places cords, giving the appearance of a 
stromal type of growth. The spindle cells appeared moderately plump and showed varying degrees of trans 
formation into polyhedral and spheroidal cells. The spindle-cell tissue tended to be arranged in such a pattern 
that small, oval, stellate, slitlike, and tubular spaces were formed. There was also a papillary projection seen 
in a tubular space, but this phenomenon was not generally noted. The spaces were lined with epithelium- 
like cuboidal cells, which showed fairly good demarcation from the subjacent tissue. In places the cuboidal 
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cells lined relatively small spaces and were transformed into columnar forms showing much better demarea- 
tion and a glandlike appearance. In some places the lining resembled a synovial surface. The cuboidal 
cells in some areas formed nests, suggesting an abortive attempt to form acini. Generally the nuclei were 
fairly uniform in size, showing variations which corresponded to changes in cell shape. There was a general, 
but variable hypochromatism. Mitotic forms were frequently seen in some fields. A few cells contained the 
brown pigment consistent with old-blood pigment. One observer noted a collection of cells in hvalinized areas 
suggesting cartilage cells *. The tumor tissue was intimately related to the surrounding mature fibrous tissue, 
and invasion was noted at some points. Because of the spindle-cell stroma, the masses of oval round cells, the 
lined spaces, clefts, and other cell characteristics, it was concluded that the cells were of svnovial-cell origin: 
therefore, the diagnosis of synovial sarcoma was made. Consultation was obtained from Dr. Granville A 

Bennett and Dr. Henry L. Jaffe who concurred in our opinion 

On receipt of the pathologist's report, the patient was recalled for further treatment. She was advised 
to have a mid-thigh amputation, This procedure was accepted by the patient and her husband. Preoperative 
examination revealed no palpable lymph nodes. The sear of local excision in the foot was well healed with 
some deep pigmentation, and the skin was somewhat fixed to deeper structures. A roentgenogram of the 
chest was negative and a roentgenogram of the left lower extremity showed no signs of any proliferative or 
destructive disease. Hemoglobin was 9.5 grams; the sedimentation rate (Wintrobe-Landsberg method) was 
28 millimeters in an hour. 

A Kirk amputation through the lower third of the left femur was performed early in October 1950. The 
procedure was well tolerated. The postoperative course was entirely satisfactory, and the patient was dis- 
charged after fourteen days in the Hospit il 

In the operative specimen no lymph nodes were recovered. Dissection of the popliteal space failed to 
reveal evidence of tumor in the popliteal, tibial, or peroneal veins; no involvement was found in 
the saphenous vein. The corresponding arteries were also negative for tumor. A section from the region sur- 
rounding the sear on the foot revealed a hyperkeratotie surface with a deeply pigmented basal layer; areas 
without pigmentation were seen as well. Tiny areas of superficial ulceration were seen in one section. The 
underlying fibrous tissue contained maturing fibroblasts 

The patient was seen in the Tumor Clinic in June 1951, ten months after excision. The groin was not 
remarkable at that time. She had gained seventeen pounds since the summer of 1950. In July 1951, she had 
a brief episode ol cough and emitted blood streaked sputum, but she sought no sid Because of persistent 
hemoptysis she was re-admitted on September 13, 1951. No adenopathy was noted on physical examination 
\ roentgenogram made two days later showed «a small nodule in the lower portion of the left lung. Bron- 
choscopy was done; a clear trachea and bronchial tree were seen Aspiration of fluid showed a greyish secre- 
tion with considerable sedime nt, but no malignant cells or acid-fast organisins were found. The nodule was 
considered an early metastatic lesion and no palliative surgery was offered, because it was felt doubtful that 
this was a solitary metastasis. She remained afebrile and was discharged after ten davs 

Subsequently, the patient continued to cough up small amounts of blood almost daily and noted pain 
in the anterior part of the right side of the chest. A roentgenogram made in October 1951 showed rounded 
nodular infiltration in both lung fields and a nodule in the left hilum messuring 3.5 centimeters. There was 
also a small pleural effusion on the right. Diffuse metastatic disease of the lungs was evident. X-ray treat- 
ment was suggested, but the patient failed to return 

By December 1951, the patient was showing signs of steady deterioration. The hemoptysis persisted 
and the patient experienced discomfort when lving on her right side. She lost weight quite rapidly and, five 
days prior to re-admission in December, dyspnoea developed, as well as wheezing, followed by pain in the 
right shoulder, a feeling of strangulation in her neck, husky voice, and vomiting 

On admission the patient's dyspnoea and cough were only partially relieved by oxygen. She showed 
evidence of fluid in the right pleural cavity; the metastatic nodules in the left lower lobe and left hilar region 
showed enlargement and there was an obvious increase in the size of the left hilar glands. 

Blood chemistry studies were not remarkable. The white blood count was 26,570 with SL per cent. 
neutrophils the sedimentation rate (Wintrobe Landsberg method) was fe rty-eight millimeters per 
hour; protein, albumin, and alkaline phosphatase determinations were within normal limits 

She received penicillin, A total of 4,200 cubie centimeters of hemorrhagic fluid was withdrawn by several 
thoracenteses. Cell blocks from this fluid revealed round cells with large nuclei, which were consistent with 
tumor cells, and active cells of the pleural lining. Since x-ray therapy was not feasible because of her general 
debility, treatment with nitrogen mustard was instituted and attempts were made to observe the behavior 

of the pulmonary metastases. One-tenth milligram per kilogram of body weight was given intravenously for 
four subseque nt davs. This therapy resulted in a brief subjective eifect only During the week after the treat 
ment, the patient stated that she felt better, her appetite improved, coughing subsided, and she breathed 
more easily. The white blood count fell from 30,000 to 3,000 or 4,000 during the second week: it gradually 
rose With the cessation of nitrogen mustard to 7,000 

On completion of the therapy, an x-ray of the chest showed no change in the left lung: the right lung 
could not be evaluated because of the pleural thickening and fluid. Her clinieal condition after the brief 
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A roentgenogram of the chest shows the extensive bilateral pulmonary metastases twenty-two 
months after onset of first symptoms 


interval of subjective improvement was not altered. In the terminal two weeks, she was apathetic and she 
had occasional spiking fever, cough, nausea, and increasingly severe dyspnoea. She died on January 31, 1952, 


just two vears after the tumor was first noted 


A ulopsy Finding 


The right pleural cavity showed a massive loculated bloody effusion. The right lung was completely col- 
lapsed and buried. The parietal pleura on the right side contained several tumor masses, eight to ten centi- 
meters in size, located in the upper portion of the chest wall anteriorly. The superior pole of the right lung 
was bound down to the chest wall in the tumor tissue; it was also quite closely bound to the superior me- 
diastinum, pericardium, and the posterior portion of the parietal pleura along the vertebrae. Metastases in 
ly mph nodes along the right main bronchus and the right side of the trachea were noted. These nodes defi- 
nitely contained tumor tissue and extended up along the mediastinum into the lower portion of the neck to 
the subelavian artery. While there was no evidence of tumor mass in the right lung parenchyma, the tumor 
mass had actually encased the right lung and had replaced the visceral pleura. There was a tumor mass in 
the posterior upper aspect of the left lower lobe, three to four centimeters in diameter. It consisted of yellow- 
grey necrotic tissue which was macerated and easily shelled out. It was felt that the rest of the spread must 
have occurred from this mass near the left hilum, for the gross appearance suggested propagation of the 
tumor from this nodule to the mediastinal nodes and then into the right portion of the chest. There were also 
three nodules near the pleural surface in the left lung. extensive bronchopneumonia was present in the left 
lung. A section of necrotic lesions of the lung showed fibrous tissue and interspaced anaplastic tumor cells. 
These cells were oval and had hardly any eytoplasm. They resembled the cells seen in malignant lymphoma 
or endothelioma. There was rarely an attempt at ‘‘gland”’ formation. The lung tissue was not invaded by the 
tumor cells. The right pleura showed similar tumor formation, and clumps of tumor cells were seen in the 
vascular tree of the right lung. The lymph nodes from the mediastinum showed similar metastatic tumor. 
The pelvic organs revealed chronic endocervicitis, hydrosalpinx, and chronic salpingitis; there was also 
perisplenitis and a healed infaret of the spleen. The bone marrow showed hypo-activity, presumably caused 
by the treatment with nitrogen mustard 


COMMENT 


The course of this patient was similar to that in several cases previously published 
in the literature. There was some indication of trauma to the foot in this patient, which 
was due to the obvious pressure of the patient's footwear, especially since the tumor had 
a hemorrhagic center and her chief complaints were pain and tenderness. The insidious 


growth and appearance suggested “ganglion” to several observers. The affected skin area 
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was red and tender at the onset of symptoms, but evidence of previous inflammation could 
not be ascertained. Before excision malignancy was not suspected. The localization of the 
synovial sarcoma to the foot is second in frequency (18.3 per cent. in the series of Pack 
and Ariel). In their series, the patients with a painful tender mass sought medical atten- 
tion in 7.8 months on the average, which corresponds to the eight months’ previous history 
of our patient. 

The tumor presented a subcutaneous nodule adhering to the tendon sheaths and had 
extensions into the surrounding tissue. Bones, joints, and tendons were apparently not 
invaded. X-ray examination showed no calcification. Sections showed siderophagic ele- 
ments, and chondrification was represented by cartilage cells. The tumor metastasized to 
lungs, mediastinal lymph nodes, and pleura with no evidence of regional gland or bone 
metastases. We found clumps of tumor cells in the vascular tree of the lungs which sug- 
gested the invasion of blood vessels by tumor cells, indicative of the hematogenous spread 
of this neoplasm. It was likely that the metastases spread from the solitary node in the 
left lung to the pleura and mediastinal lymph nodes by continuity and lymphatic path- 
ways. The distant metastases to the lungs took place in ten or twelve months after local 
excision (in ten months as evidenced by hemoptysis; in twelve months as revealed by 
roentgenogram). The time for metastases after treatment in the series of Pack and Ariel 
was from three months to five years. After the demonstration of metastases, the patient 
had a rapid course of four months. The location of the tumor in our patient is significant; 
it is remarkable that no patient with malignant synovioma of the foot has survived a 
five-year period in the series reported *. The attempt to bring pulmonary metastasis to 
regression through treatment with nitrogen mustard failed. 

This tumor showed the characteristics of two co-existing cell tissues and numerous 
transformation forms which created the impression that these cells were the result of 
differentiation of the same multipotential generic cells. Tissue-culture studies of synovial 
tissue by Murray, Stout, and Pogogeff proved that the cells of these tumors may assume 
either form. Metastatic cells were of the oval and round rudimentary cell type, indis- 
tinguishable from those in other mesothelial tumors. 

Generally speaking, it may be said that a neoplasm composed of well differentiated 
cells is of low-grade malignancy. However, this principle is not applicable to synovial 
tumors *. This was well demonstrated by our patient in whom the tumor showed not only 
well developed synovial spaces but also solid masses of undifferentiated cells. The course 
was malignant. 

Surgery (excision and amputation) failed to achieve a cure in our patient. Pack and 
Ariel reported four five-year cures out of ten cases after wide resection and postoperative 
irradiation. None of eight patients who had had amputation alone survived this period. 

No conclusion can be made as to the value of nitrogen mustard in the treatment of 


metastases. 


Nore: We wish to express our appreciation to Dr. Herbert Fanger, Director, Department of Pathology, 
Rhode Island Hospital, to Dr. William Cannon for the pathological report and assistance, and to Mr. B. C. 
Staugaard for the photographic work. 
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GLIANT-CELL TUMOR OF THE SPINE 
\ Revorr or Two Cases 


BY W. R. HAMSA, M.D., AND L. 8. CAMPBELL, M.D., OMAHA, NEBRASKA 


From the University of Nebraska College of Medicine, Omaha, and the Nebraska Orthopedic Hospital, Lincoln 
Pumor statistics demonstrate the predilection of giant-cell tumors and of bone cysts 
for long bones. Vertebral involvement is rare, as reported by Coley, who found only three 
viant-cell tumors in the spine among 124 cases, by Geschickter and Copeland, who found 
two among eighty-two tumors, and by Meyerding, who found no spine involvement in his 
series of forty cases. The similarity between these two entities makes differential diagnosis 
difficult. Coley suggested that the term ‘‘bone cyst” be reserved for those neoplasms ap- 
pearing in juxta-articular regions, always on the shaft side of the epiphysis, and before 
epiphyseal closure; the term ‘‘giant-cell tumor’? would then describe a lesion which was 
similar but which occurred after epiphyseal closure. The occasional appearance of giant- 
cell tumor characteristics before epiphyseal closure prompted Geschickter and Copeland 
to label this intermediate group as “‘giant cell variants of the bone cyst”. 
The presentation of two patients with giant-cell tumor localized in the spine seems 


justified, as it illustrates a combination of roentgen-ray and surgical treatment. 


Case tl. D. D., six years old, was admitted to the Nebraska University Hospital on September 3, 1939, 
with the complaint of pain in the low back, which was sudden in onset after a fall down a flight of stairs six 


months before. The pain was aggravated by any direct pressure; there was radiation into the back of the left 


Physical examination revealed an obese white girl, with considerable lumbar lordosis. There was a tender, 


Fig. 1-B 
August 10, 1941 


September 5, L939 
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non-pulsating swelling in the left low back; spine motion was 75 per cent. of normal. The temperature was 
98.8 degrees orally, pulse 88, respiration 26; blood studies showed 4,200,000 red blood cells, 10,800 white 
blood cells with 57 per cent. lymphoeytes. The sedimentation rate (Wintrobe method) was 12 millimeters per 
hour. The tuberculin and Wassermann tests were negative. 

The x-ray examination showed a destructive lesion in the right half of the first sacral vertebra extending 
into the wing of the ilium:; margins of the defect were irregular but fairly sharply defined; the body of the 
fifth lumbar vertebra tilted into an area of destruction in the first sacral vertebra (Fig. 1-A). 

\ biopsy under general anaesthesia was done on October 13, 1939, through an incision above the right 
posterior superior iliac spine. Friable tissue, gritty to the toueh, was encountered beneath the sacrospinalis 
origins. Considerable oozing of blood was easily controlled by pressure; closure was done in layers, Histologi- 
cal study of the specimen revealed dense fibrous tissue with numerous guint cells, containing as many as 
ninety nuclei, located chiefly in the middle of the cell; some isolated spicules of bone and cartilage were seat- 
tered about. The tentative diagnosis was benign giant-cell tumor of the sacrum. 

Roentgen therapy consisting of 1200 roentgens was given in six doses from November 12, 1939, to No- 
vember 20, 1939, through two posterior oblique ports, an attempt being made to shield the ovaries. Immo- 
bilization consisted of a body cast extending down to the left knee for three months 

X-ray examination on August 10, 1941, showed improved bone detail in the tumor site; the lesion was 
arrested. However, a marked scoliosis gradually developed, because of further tilting of the fifth lumbar 
vertebra into the original tumor site (Fig. 1-B) 


In retrospect it should be noted that the period of non-weight-bearing and cast fixa- 


tion was probably of too short duration. 


Cask 2. A.S., fourteen years old, was admitted to the Nebraska University Dispensary on September 29, 
1939, with the complaint of pain in the low back, sudden in onset, following a direct blow in a ball game one 
year previously. Exercise or a pillow support of the back relieved the pain. There was radiation of pain into 
the back of the left hip. The patient had a “lump” below the left shoulder blade of three months’ duration. 

Examination revealed a tall, slender white female, with a trunk inclined to the right. Spine motion was 
25 per cent. of normal; marked muscle spasm was noted. A soft, tender, non-pulsating fullness was observed 
below the left seapula, lateral to the spinous processes. The temperature was 98.6 degrees orally, pulse 84, 


Fic. 2-B 


October 2, 1939 Roentgenogram made December 22, 1949, ten 
years after operation, 
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respiration 20; blood studies showed 3,800,000 red blood cells and 9,800 white blood cells. The tuberculin and 
Wassermann tests were negative. 

X-ray examination showed a destructive lesion in the left half of the twelfth thoracic vertebra, with 
smooth edges and some new-bone formation lateral to the spine in the margins of the soft-tissue enlargement 
(Fig. 2-A). The chest x-ray was negative 

4. biopsy was done under general anaesthesia on October 15, 1939, at the Nebraska Orthopedic Hospital. 
An incision lateral to the erector spinae muscle showed «a mass anterior to the ribs, extending between these 
posteriorly; a thin shell of bone was noted in several areas. The tissue was friable and removal of the speci- 
mens Was associated with moderate hemorrhage, easily controlled with pressure; closure was in layers. 

Histological study revealed considerable hemorrhage throughout the tissue. The deeper portion of the 
mass consisted of spindle-cell stroma, small round cells, and a large number of giant cells; these had up to 
fifty nuclei; they were small and vesicular, with sharp, distinct borders. Toward the periphery, spindle cells 
predominated and a few spicules of osteoid tissue appeared. The tentative diagnosis was giant-cell tumor. 

Roentgen therapy, consisting of 1500 roentgens, was given in five doses from November 18, 1939, to 
January 26, 1939. A corrective body cast was applied. Improvement in bone detail in the tumor site was 
noted, with a question of further collapse suggested two months later. A spine fusion from the tenth thoracic 
to the second lumbar vertebra with iliae-bone-graft reinforcement was therefore performed. The patient was 
immobilized in a body cast for twelve weeks and after that wore a body brace for twelve weeks. 

A roentgenogram made on April 10, 1944, showed that correction had been maintained. The patient. is 
now the mother of four children. The last x-ray examination, made ten vears after operation (Pig. 2-B), 


showed that alignment of the spine had been retained 


DISCUSSION 


These two cases demonstrate the appearance of giant-cell tumor in vertebral bodies, 
one occurring definitely before adolescence and therefore prior to epiphyseal closure in the 
vertebral body, the other occurring late in adolescence. The generally accepted treatment 
for these lesions has been surgical currettage for accessible areas, with obliteration of the 
cavity by insertion of bone chips, and roentgen therapy for those not accessible surgically. 
A combination of roentgen therapy and surgery used by Badgley was reported to produce 
‘poorer results than either alone’. The gradual collapse of the body of the vertebra in 
Case 1, despite improvement in the pathological condition, illustrates either the need for 
early surgical stabilization of the weakened portion of the spine or a more prolonged period 
of immobilization fixation if x-ray therapy alone is used. It is our feeling that this collapse 
could have been avoided by early fusion. The absence of further collapse in Case 2, after 
early spine fusion, is well illustrated. This stabilization procedure is not to be considered 
as a direct attack on the tumor itself, but rather as a means of more effective splinting of 
the diseased area. Roentgen therapy appeared to have no effect on the healing of soft 
tissue. 
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ETIOLOGY OF TRAUMATIC OSTEOPOROSIS * 


BY BILLIE DEE BURDEAUX, JR., M.D., AND WILLIAM J. HUTCHISON, M.D., 


Veterans Administration 


From the Veterans Administration Hospitals, McKinney, Texas, and Dallas, Texas 


It is well known that osteoporosis occurs in bone following a fracture, but there are 
several features of this type of osteoporosis which have not been adequately described. 
The osteoporosis first appears in the distal metaphyseal region, often some distance 
removed from the fracture site (Fig. 1). It involves the distal fragment to a much greater 
degree than the proximal fragment and the fracture line becomes a sharp line of demarea- 
tion (Fig. 2). The cortex of the distal fragment becomes thinner than the cortex of the 
proximal fragment, with widening of the medullary canal and a more marked decrease in 
bone density. [tis a fact that disuse due to immobilization is one factor in this osteoporosis, 


but since both fragments are equally immobilized, it cannot be the entire cause. More- 


over, Osteoporosis Is seen in the distal fragment as early as seven days after a fracture, but 


does not occur for many weeks when a normal extremity is immobilized! 45. An extremity 


immobilized for one or two 


years may not show as much 


osteoporosis as is commonly 


seen distal to a fracture 


within a few months (Fig. 3). 
In many fractures immobi- 


lized for as long as six months, 


there is little or no osteo- 
porosis in the proximal frag- 


ment compared with the non- 


immobilized opposite extrem- 


ity, while the distal fragment Fic. 1 


and the distal bones may Roentgenogram of metaphyseal region of a tibia distal to a fracture 
show extreme osteoporosis. of the mid-shaft, showing zone typical of early osteoporosis, 


The marked osteoporosis of 
the bones of the foot after a fracture of the tibia is a typical example (Fig. 4). 
It can be assumed that there must be causes other than disuse responsible for this 


osteoporosis. Greig, as well as Watson-Jones and Roberts, believed that local osteoporosis 


at a fracture site is due to vascular dilatation from release of histamine or acetylcholine, 


but this type of osteoporosis is not the same as the more extensive distal osteoporosis and 


would not cause the sharp line of demarcation seen at the fracture site. We have been 


unable to produce localized osteoporosis in experimental animals by repeated subperiosteal 


injections of histamine or acetylcholine in a slowly absorbed base. 


After observation of this phenomenon of distal osteoporosis in many fractures, it 


occurred to the authors that stasis might possibly be the cause. Venous stasis is produced 


distal to the fracture by the interruption of the medullary vessels, the formation of a 


hematoma, and oedema from soft-tissue trauma, which retards venous return. If stasis 


produces bone absorption, this would be most marked in the distal fragment. 


Cone described absorption of bone due to congestive hyperaemia as a result of 


oedema or congestive heart failure and inflammation. He noted that the absorption was 


* Reviewed in the Veterans Administration and published with the approval of the Chief Medical 
Director. The statements and conclusions published by the authors are the result of their own study and do 
not necessarily reflect the opinion or policy of the Veterans Administration. 


VOL, 35-A, NO. 2, APRIL 1953 


ay, 
ot 
 — 
7 
479 


B. D. BURDEAUX AND W. J. HUTCHISON 


Fic. 3 

Fig. 2: Roentgenogram of a fracture of the ulna of twelve 
weeks’ duration, showing marked osteoporosis distal to. the 
fracture line, with minimal osteoporosis of the proximal 
fragment 

Fig. 3: Roentgenogram of both forearms of a sixtv-vear-old 
white man. The left arm had been completely immobilized for 
twelve months. Note the minimal osteoporosis in the immobil- 
ized arm compared with the normal arm. Compare also the 
minimal osteoporosis in the distal part of the ulna after twelve 


months of immobilization with the marked osteoporosis distal to the fracture site after twelve weeks 


in Fig. 2 


mainly in the periosteal region, and was associated with cellular proliferation. Although 
he did not induce venous stasis, he suggested that it might also result in bone absorption. 

The following experiments were done to determine whether or not venous stasis pro- 
duces osteoporosis and to compare this type of osteoporosis, if produced, with that of 
disuse and trauma 


PROCEDURE 


\: Stasis sufficient to eause soft-tissue oedema was produced by ligation of the 
major vein ofan extremity or by the application of tourniquets. (For details of individual 
animals and procedures see Table 1.) Vein ligations were done through small skin incisions 
under local anaesthesia. A segment of vein was removed between ligatures and all tribu- 
taries in the immediate vicinity were ligated. In some animals the popliteal vein was 
ligated according to the technique of Pearse and Morton. In others either the femoral or 
the axillary veins were ligated. Tourniquets were applied by two methods: In one group 
of animals a segment of umbilical tape was passed subcutaneously around an extremity 


and tied to produce a constricting band. In another group, an elastic adhesive bandage 


was applied as a band encircling an extremity. This was changed frequently to prevent skin 
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TRAUMATIC OSTEOPOROSIS 


4 
Roentgenograms of both legs of a patient who had sustained a fracture of both bones of the 
left leg fifteen months previously. The left leg had been immobilized in casts during the entire 
period, while the patient used the opposite leg. There was little osteoporosis in the proximal 
portions of the tibia and fibula on either side, but there was a mar ked degree of osteoporosis, In- 
cluding the bones of the foot, below the fracture on the injured side. 


damage and to maintain oedema. In each animal, the opposite extremity served as a con- 
trol. The animals walked without limp on the extremities throughout the period of ob- 
servation: in these animals we were able to study the effect of stasis without associated 
bone trauma or disuse. 


B: Disuse due to immobilization was studied in seven rabbits and five dogs. One 


extremity of each animal was immobilized either by application of a plaster cast or by a 
Velpeau type of bandage which held the extremity to the abdomen. The animals remained 
ambulatory. In two additional dogs Achilles and patellar tenotomies were done, In this 


series of animals disuse without associated bone trauma or oedema was studied. 


C: The effects of bone trauma alone and of bone trauma together with stasis were 
studied by the production of bilateral fractures of the radius or fibula with ligation of the 
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TABLE I 


No. of Degree and 

Animal Procedure Days Duration of Oedema Results 

Dog 1} Ligation of femoral vein 51 +++ Subperiosteal bone absorption 
on left. 

Dog 2 Ligation of femoral vein 10 + + No microscopic or roentgeno- 
on left. for 3 days only. graphic changes. 

Dog 3 Ligation of superficial vein 26 + + Minimal subperiosteal bone ab- 
on left leg. for 5 days only. sorption. Minimal roentgeno- 

graphic evidence of osteopo- 
rosis. 

Dog 4 Ligation of superficial and 31 > + + Minimal subperiosteal bone ab- 
deep veins in left leg for 3 days only. sorption. Minimal roentgeno- 

graphic evidence of Osteopo- 
rosis. 

Rabbit | Ligation of iliae vein, sub- 20 + + + Subperiosteal bone absorption. 
cutaneous tourniquet, for duration of 
on left leg. experiment. 

Rabbit 2 Ligation of femoral vein, 15 + + Minimal subperiosteal bone ab- 
subcutaneous tourni- for duration of sorption distally. No change 
quet, left leg. experiment. in proximal end of bone. 

Dog 5 lastic tourniquet, on left 7 Minimal subperiosteal bone ab- 
foreleg for duration of sorption. 

experiment. 

Dog 6 Klastic tourniquet, on left al ++++ Subperiosteal bone absorption 
foreleg. for duration of 

experiment, 

Rabbit 3 Subcutaneous tourniquet, 6 Subperiosteal bone absorption 
on left hind leg. for duration of Roentgenographie evidence ot 

experiment, osteoporosis, 

Dog 7 Elastic tourniquet, on left 12 t+ + Subperiosteal bone absorption. 
foreleg. for duration of 

experiment, 

Dog 8 Subcutaneous tourniquet, 30 +++ Considerable roentgenographic 

on left hind leg for 7 days. evidence of osteoporosis. Sub- 
periosteal bone absorption in 
both experimental and control 
leg. 

Dog 9 Klastic tourniquet, on left 24 +++ + Roentgenographic evidence of os- 
foreleg for duration of teoporosis. Minimal subperios- 

experiment teal bone absorption. 
cept for 2 days. 

Dog 10 Klastic tourniquet, on left 28 +++ + Subperiosteal bone absorption. 
foreleg for duration of Roentgenographic evidence of 

experiment Osteoporosis 

Dog 11 Klastic tourniquet, on left 24 TT No microscopic or roentgeno- 
foreleg for duration of graphic changes. 


experiment, 
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TRAUMATIC OSTEOPOROSIS 
TABLE I (continued) 


No. of Degree and 
Animal Procedure Davs Duration of Oedema Results 


Dog 12 Elastic tourniquet, on left 24 + + + Subperiosteal bone absorption. 
foreleg. for duration of 
experiment, 


Dog 13 Elastic tourniquet, on left 62 +++ + Roentgenographic evidence of os- 
foreleg. 6 days of oede- teoporosis. No slides made, 
ma, then 32 days 
without oedema, 
followed by 24 
days with oe- 
dema. 


Dog 14 Section of ulna removed : None Subperiosteal bone absorption. 
on left. Enlargement of Haversian ca- 
nals, 


Rabbit 4 a. Both radii fractured, f . a. Better healing of fracture on 
and ligation of axillary ligated side. Bone absorption 
vein on right. typical of venous stasis and 

disuse. 

b. Both fibulae fractured. 5 + b. Better healing of fracture on 
Ligation of femoral vein ligated side. Bone absorption 
on right. typical of venous stasis and 

disuse. 


Rabbit 5 Both fibulae fractured. Li- Oto + Better healing of fracture on li- 
gation of femoral vein for six days, gated side. No subperiosteal 
on right. bone absorption. 


Dog 15 Both fibulae fractured. Li- None * Better healing of fracture on 
gation of popliteal vein ligated side, Subperiosteal bone 
on left. absorption. Roentgenographic 

evidence of osteoporosis. 


Dog 16 Both fibulae fractured. Li- None* Better healing of fracture on li- 
gation of popliteal vein gated side, Roentgenographic 
on left. evidence of osteoporosis. 


Dog 17 Both fibulae fractured. Li- None * Better healing of fracture on li- 
gation of popliteal vein gated side. Roentgenographic 
on left. evidence of osteoporosis. Sub- 

periosteal bone absorption, 


Both fibulae fractured. Li- 36 None * Better healing of fracture on li- 
gation of popliteal vein gated side. Roentgenographic 
on left. evidence of osteoporosis. Sub- 

periosteal bone absorption. 


* Superficial veins patent, soft-tissue oedema not anticipated. 
., Table I reproduced by permission from Surgical Forum, American College of Surgeons, pp. 436-437, 
1951. Philadelphia, W. B, Saunders Co., 1952.) 


major veins on one side only (Table I). The fractures were produced through small skin 
incisions under local anaesthesia with bone-b ‘iting forceps. No immobilization was neces- 
sary, since the radius and the fibula in dogs ‘and rabbits are adequately splinted by the 
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Interosseous membrane and by the ulna or tibia. The animals continued to walk on the 


extremities and the effects of disuse were minimal. In this group we were able to study the 


Fria. 5-A 


Photomicrograph (XX 400) of cross section of control bene in Dog 1, showing periosteum and 
underlying bone. The arrow shows the thickness of the periosteum 


Photomicrograph (X 400) of cross section of bone from opposite leg following stasis of fifty-one days’ 
duration, showing marked cellular reaction, thickening of periosteum, and subperiosteal bone absorption. 
The arrow shows the thickness of the periosteum, 
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effects of bone trauma alone in one leg while the opposite leg was used to study the 
effects of trauma together with stasis. 


» 


* 


Pia, 6-A 
Photomicrograph (* 90) of cross section of control bone in another dog. The opposite leg had been 
immobilized for three months 


Fic. 6-B 
Photomicrograph (X 90) of cross section from bone immobilized for three months, showing marked 
enlargement of Haversian canals, thinning of cortex, and relative acellularity. 
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Photomicrograph (X 80), showing cross section of periosteum and bone of Rabbit 4 at a site distal 
to a fracture of fifteen days’ duration. This section was taken some distance from the local reaction 
at the fracture site. Note the subperiosteal bone absorption, increased thickening of the periosteum, 
and increased cellularity, with enlargement of the Haversian canals and thinning of cortex. 


RESULTS 


\ 


Stasis 


Six days after production of stasis in an uninjured extremity there was roentgeno- 
graphie evidence of osteoporosis in the most distal portions of the bones. In the stained 


microscopic sections the changes were found in the subperiosteal zone. There was irregular 


absorption of circumferential lamellae and peripheral Haversian systems, with replacement 
by a highly cellular and vascular connective tissue. A basophilic line clearly demarked the 
uncalcified connective tissue from the bone. As a result of this connective-tissue replace- 


ment of peripheral bone, the periosteum was considerably thickened and more cellular. 


(By comparison the periosteum of the control bone was smooth, thin, and relatively acel- 
lular.) There was no change in the size of the Haversian canals; however, the more periph- 
eral Haversian canals in some cases were opened by the bone absorption. The cells were 
elongated, angular, and deficient in eytoplasm, and the nuclei were hyperchromatic. 
Occasional osteoclasts were seen along the margin of-bone absorption. Between the cells 


there was an eosinophilic fibrillar substance (Figs. 5-A and 5-B). 


Disuse 


Osteoporosis following immobilization was not evident until after thirty days by either 
roentgenographic or microscopic examination. It was characterized by marked enlarge- 
ment of the Haversian canals. There was predominant endosteal bone absorption resulting 


in enlargement of the medullary canal, in contrast to the subperiosteal absorption charac- 


teristic of venostasis; there was no replacement of bone by the highly cellular connective 
tissue observed in the group in which stasis had been produced (Figs. 6-A and 6-B). 


Stasis Associated with Trauma 


The osteoporosis distal to a fracture or bone trauma was characterized by the same 
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highly cellular subperiosteal connective tissue and subperiosteal bone absorption en- 
countered with stasis. There was also the marked enlargement of the Haversian canals 
and endosteal bone absorption resembling that which we have described as characteristic 
of disuse, although it appeared much more promptly than in simple disuse. The animals 
in this group were active throughout the experiment and did not favor the extremities 
which had been operated upon, so that the changes were probably not brought about by 
disuse, but their significance is unexplained. Both types of osteoporosis were greater when 
venostasis was superimposed on the trauma (Fig. 7). 


DISCUSSION 


These experimetits have shown that osteoporosis of disuse and osteoporosis of stasis 
vary considerably in time and mode of onset and that each presents a characteristic 


microscopic picture. 
Among the normal stimuli to bone production are stress and strain. These are elimi- 


nated in disuse, which leads to a decrease in the rate of bone production, with a normal 


rate of bone destruction. Therefore we consider osteoporosis of disuse a passive process. 


Since the rate of bone absorption is not increased above normal, several weeks or months 


are necessary for perceptible osteoporosis to appear in a normal bone. We have been 


unable to produce osteoporosis by disuse alone in less than thirty days in experimental 


animals. Bone absorption occurs largely in the endosteum and Haversian canals, with 
minimal subperiosteal bone absorption. The authors believe that endosteal bone absorp- 
tion may be greater than subperiosteal absorption because of the irregular contour of the 


endosteum, which presents a greater surface area for absorption. 
Osteoporosis of stasis, on the other hand, is an active process with an increased rate 


of bone absorption and a normal rate of bone production. It occurs rapidly, within several 
days. Microscopically, bone absorption is confined largely to the subperiosteal region and 
there is no enlargement of Haversian canals. It is the authors’ belief that osteoporosis of 
the Sudeck type may be due to the same active process, since it appears rapidly and is 


coincidental with soft-tissue oedema. 
The active process of bone absorption following stasis results in a highly cellular 


microscopic appearance, as compared with the relatively acellular appearance of passive 


osteoporosis of disuse. Starr describes a highly cellular reaction in all tissues following 


stasis and attributes this to increased protein content in the extracellular fluid, due to 


increased capillary pressure, and increased oxygen availability due to slight changes in 
hydrogen-ion concentration. These would result in a higher local metabolism with all 


the characteristics of inflammation. 

In these experiments we have confirmed the findings of Pearse and Morton and of 
others ®*%°!215 that fractures heal more rapidly when stasis is present. Factors which may 
be partly responsible for this are the increased cellularity previously discussed and the 
increased protein concentration mentioned by Starr. This increase in local protein would 


mean a more ready supply for the formation of bone matrix. Osteoporosis is essential to 


fracture healing '*"7 and it is possible that the greater osteoporosis which accompanies 

stasis is another of the factors responsible for the increased rate of fracture healing. 
Osteoporosis distal to a fracture or other bone trauma presents a microscopic picture 

characteristic of both stasis and disuse, while in the bone proximal to the fracture the 


changes characteristic of stasis are not found. When additional stasis is superimposed on 


the trauma, the changes in the distal portion of the bone are even more pronounced. In 


view of these findings the authors believe that the greater osteoporosis distal to a fracture 


is due largely to stasis. 


CONCLUSIONS 


1. The osteoporosis which rapidly appears distal to a fracture is largely due to stasis. 
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2. It is frequently stated that the marked osteoporosis seen in the foot and ankle fol- 
lowing a tibial fracture is due to disuse. The authors feel that disuse plays little part in the 
production of this osteoporosis for the following reasons: 

\. Roentgenographic evidence of disuse osteoporosis is seer oniy after many 
months of immobilization, as has been shown both experimentally and elinically. 

B. The intensity of bone absorption is too great to be due to disuse. Even after 
a vear or more of disuse, there is seldom the degree of bone absorption seen a few weeks 
after a fracture 
(. The character of acute osteoporosis following trauma differs from that of 


disuse osteoporosis in that the former is irregular and involves predominantly the portion 


of bone distal to the trauma. Osteoporosis of disuse is homogenous and diffuse, involving 


proximal and distal portions alike 

Nove: The authors are indebted to T. MeDowell Anderson, M.D, Consultant in Orthopaedic Surgery, 
Veterans Administration Hospit il, MeWKinnev, Texas, for his valuable suggestions, and to J. P. North, 
M.D, Chief, Surgical Service, Veterans Administration Hospital, MeKinney, Texas, for his assistance in 
the preparation ol this paper 
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PRELIMINARY SURVEY ON FEMORAL-HEAD PROSTITESES * 


INVESTIGATION OF THE AMERICAN ACADEMY 


ON SCIENTIFIC 
OF ORTHOPAEDIC 


BY THE 


SU RG EONS 


A vear ago the Academy held a symposium on the use of femoral-head prostheses. A 
considerable amount of interest was shown, not only by the members of this organization, 
but also by the manufacturers of many different types of femoral-head pr theses. As a 
result of this, your President suggested that the Committee on Scientific Investigation 


make a preliminary survey, and it should be stressed now, and will be stressed repeatedly, 


that this is only a preliminary survey. 
In April and May of 1952, all members of the Academy were sent a questionnaire. 


The questionnaire had nine questions to be answered. Of a total membership of 1,580, 


O87 returned their questionnaires, or 37 per cent. One member thought that we should 


stop making surveys. 
The first question was “Are you now using femoral-head prostheses?’’ The question 


was to be answered “yes” or “no”. 


Members replying yes 152 


Corresponding members 


Total 
Members replying no 


5ST 


Total 


Of the total of 587 replies, 452 of our active members replied ‘yes’, and fourteen corre- 
sponding members replied ‘ves”’, making a total of 466. There were also 121 members who 


replied ‘‘no” and their answers were as carefully studied as were the answers “yes”. 


The next question was “If you are using them, how many have you used® 


PROSTHESES INSERTED 


1074 


Members 
Corresponding Members 


Total 6156 


Average number of prostheses per member 11.2 
Average number of prostheses per corresponding member 76.7 
Over-all average 13.2 


The members replying have used, as of October 1, 1952, 5,082 prostheses. Our cor- 
responding members are far more experienced in this new field: fourteen corresponding 


members have used 1,074. This makes a total of 6,156. The average number of prostheses 


per member reporting in this survey is 11.2. The average number of prostheses for cor- 


responding members is 76.7—an overall average of 13.2. 
The next question was “ What is vour average time of follow-up?” 


AVERAGE Time IN Montus 


Members 10.08 


Corresponding members . 


all 


Over 


average 


This answer was very difficult to obtain without a great many calculations, but these 


* Read at the Annual Meeting of The American Academy of Orthopaedic Surgeons, Chicago, Ilinois, 


January 28, 1953 
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figures are the most accurate we could obtain. The average length of follow-up in these 
cases by active members was only 10.08 months. The average time of follow-up by the 
corresponding members was 18.7 months an over-all average of 10.3 months. 

The next question was: ‘If you are using a prosthesis, what type or types of prosthesis 


or prostheses have you used?” 


Tyres or Prosrukses Usep 


Judet 

Richer 

Naden-Rieth 
Frederick Thompson . . 
Austin Moore 
Collison 

J. M. Thomson 
Roger Anderson 
Nylon 

Judet, Vitallium 
Minneapolis 
MeBride 

Zimmer 

Vitallium 

Judet, stainless steel 
Lorenzo 

Acrylic 

Lippmann 

And 19 other types 


These are not the total number of prostheses. These figures represent the number of men 
who replied to this questionnaire. In other words, of 466 who replied “‘ yes”’, 267 men stated 
that they were using the original Judet prosthesis; the Eicher prosthesis, 137; the Naden- 
Rieth, sixty-nine; the Frederick Thompson, sixty-one; Austin Moore, forty-eight ; Collison, 
thirty-five; J. E. M. Thomson, thirty; Roger Anderson, twenty-seven; nylon, unqualified 
as to type, twenty-five; the Judet made of Vitallium rather than acrylic, twenty-three; the 
Minneapolis, twelve; McBride, ten; Zimmer, eight; Vitallium, undescribed, eight; Judet 
of stainless steel, seven; Lorenzo, six; acrylic, four; Lippmann, three. The last line should 
be emphasized: nineteen other types. (The Committee has a record of the details on 
the different types used.) 

The next question was ‘ What incision do you prefer?” 


INCISIONS PREFERRED 


Gibson 
Smith-Petersen 
Anterior 

Posterior 

Lateral. . 
Anterolateral . 
Watson-Jones 
Hueter. 

Judet 

And 14 other tvpes 


In replying, 202 men stated that they used the Gibson incision, calling it the Gibson in- 
cision; 111 used the Smith-Petersen incision. As regards the other types, there seems to 
be a great difference of opinion as to what constitutes a certain incision. I am sure that 
many of these same incisions are also described under other headings. If we could analyze 


the patients, we would find that these men were probably using a Smith-Petersen incision, 


or a posterolateral or so-called Gibson incision, but we have charted the most common 
ones: anterior, sixty-six; posterior, thirty-seven; lateral, twenty-three; anterolateral, six- 
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teen; Watson-Jones, sixteen; Hueter, nine; Judet, eight; and fourteen others. Some of 
these your Committee has never heard of before, and perhaps we should find out what are 
the usually accepted terms for incisions, either giving their proper name or their proper 


anatomical description. 
The next question was “What indication or indications were there for the use of a 


femoral-head prosthesis? ”’ 


INDICATIONS 


315 


Non-union . 


Aseptic necrosis... .... 209 
Osteo-arthritis and malum coxae senilis 279 
Fresh fracture in aged. 190 
Fresh fracture in younger patients 24 
Pain 21 
Congenital dislocation of hip 19 
Old slipped capital epiphysis 13 

10 


Neoplasm 
And 21 others 


The most common indication was non-union, listed by 315; aseptic necrosis was next, 


listed by 299; osteo-arthritis and malum coxae senilis, 279; fresh fractures in the aged, 190; 


fresh fractures in the younger age group or, according to some men, in any age group, 24; 
pain, twenty-one; congenital dislocation of the hip, nineteen; old slipped capital femoral 


epiphysis, thirteen; neoplasm, ten (this should be borne in mind, because in the list of 


contra-indications we will see some contrasting figures); and twenty-one other indications. 


Of these twenty-one, the most common ones were a Charcot hip, although on the other 


hand four men listed a Charcot hip as a contra-indication. Even tuberculosis has been 


considered by at least two of our members as an indication for the use of a prosthesis. One 
man said that destruction of the head “due to any cause at any age’’ was an indication. 
If we look over this group, we find that the first five indications would cover over 80 per 


cent. of the total number of indications listed. 
The next question asked was in regard to the contra-indications; we think this is most 


important. 
CONTRA-INDICATIONS 


Patients too young (less than 40 to 65 


Recent infection 107 
Tuberculosis 5O 
Rheumatoid arthritis 33 
Osteoporosis 30 
Poor risk 27 
Insufficient neck 
Viable head 2% 
Dysplasia 20 
Patients too old 20 
Fresh fractures 17 
Muscular insufficiency 1G 
Other arthritis 15 
Other satisfactory solution available 15 
Debility 15 
Lack of cooperation (or mental illness) it 
Obesity 10 
Neoplasm 10 
Occupation (heavy labor 9 
Neurogenie conditions 


And 29 others 


The most common contra-indication listed was the patient’s belonging to a younger age 
group, but there seems to be a great variation in what the members consider as the 
younger group. It ranges anywhere from forty to sixty-five years. The next most frequent 
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contra-indication was recent infection; then tuberculosis, whether healed or active; rheu- 
matoid arthritis was a contra-indication for thirty-three, but if we go back to the other list 
there were seven men who stated it as one of their primary indications; osteoporosis, 
thirty; a poor risk in general, twenty-seven; insufficient neck, twenty-six (although there 
were several comments under this heading that with a type of prosthesis other than the 
Judet this would not be considered a contra-indication); a viable hip, twenty-three; dys- 
plasia of the acetabulum, twenty; patients too old, twenty; fresh fractures were a definite 
contra-indication for seventeen, whereas they were a definite indication for twenty-four; 
muscle insufficiency, sixteen; arthritis, fifteen; other satisfactory solutions available, fifteen ; 
debility, fifteen; an uncooperative patient (or a mentally ill patient) eleven; obesity, ten; 
neoplasm, ten; occupation requiring heavy labor, nine; neurogenic conditions, nine (as 
contrasted to our previous column of ten); and twenty-nine other contra-indications. If we 
again take the first five or the first ten contra-indications, the number is not so high as in 
the indications, but the first ten contra-indications comprise about 60 per cent. of the 
total listed. 


The next question was, ‘‘ What are your complications?” 


COMPLICATIONS 


Dislocation 158 
Infection 
Fracture (shaft or trochanter SO 
Pain 75 
Loose prosthesis AG 
Broken prosthesis 38 
Limp 
Absorption of neck 27 
erosion of the acetabulum 19 
Subluxation IS 
Loss of motion 17 
Caleification of capsule 14 
Varus deformity 12 
Instability 11 
Allergy to material 11 
Thrombophlebitis 9 
None Ss 
exacerbation of arthritie condition 6 
Myositis ossificans 6 
Trochanterie bursitis 5 
Fit of prosthesis too tight (squeaking 3 
Flexion deformity 3 
Judet apparatus found not suitable 3 
Seiatic palsy 2 
Rehabilitation difficult 2 
“Many” 2 


t 


And 10 others 


Dislocations were reported by 158 in the survey, infection by eighty. This seems far too 
high a percentage of infections for a group of certified orthopaedic surgeons, Fracture of 
the shaft or fracture of the trochanter in inserting the prosthesis was listed by eighty; 
postoperative pain markedly increased to the point of disability, seventy-five; a loose 
prosthesis, forty-six (it should be emphasized that this figure means not forty-six patients, 
but forty-six men reporting that this has happened at least once, and many of them report 
five and ten of these various complications); broken prosthesis, thirty-eight; marked in- 
crease in limp, twenty-seven; further absorption of the neck, twenty-seven; erosion of the 
acetabulum, nineteen; subluxation, eighteen; further loss of motion up to and including 
complete loss of motion, seventeen; calcification of the capsule, fourteen; varus deformity, 
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twelve; instability to the point where the patient had to use crutches or a cane or both, 
eleven; allergy to material, and this was chiefly nylon, eleven; thrombophlebitis, nine; 
eight reported they had had no complications and we think they have been extremely 
lucky; exacerbation of arthritie condition, six; myositis ossificans, six; trochanteric bur- 
sitis, five; too tight a fit, giving a squeaky joint, three: flexion deformity, three; Judet ap- 
paratus found not suitable because of insufficient neck, three; sciatic palsy, two; rehabili- 
tation difficult, two; “plenty’’, two; and ten other major complications. 

Once again it should be emphasized that this was a preliminary survey to find out how 
active our members are in using some type of hip prosthesis. The questionnaire did not 
ask for results. We feel it is far too early to ask for results. 


ANSWERS 


ANALYSIS OF “No” 


No comment 
Planning to use but in future 2 
Cases too few and follow-up too short 

Awaiting this report 

And 15 others 


It should be remembered that 121 answered this questionnaire “no, they had not used a 
femoral-head prosthesis’. Fifty-seven made no comment or answered “no”, some of them 
very emphatically. Twenty-one stated that they had not yet used a prosthesis but would 
use one in a suitable case. Nine reported that they had too few cases or that the time of 
follow-up was too short, so that they did not feel they wanted to add their statistics to this 
survey; eight reported they were awaiting this report to see whether they should or should 
not use femoral-head prostheses; and there were fifteen other answers. 

Listed below are the impressions which your Committee felt they could obtain from 
this survey. This is a simplified list, and it should be noted that every questionnaire which 


was returned was completely cross-checked to make this survey. 


IMPRESSIONS FROM THE SURVEY 


1. ‘Too many prostheses are being used for too many indications. 
2. The trend is toward abandonment of the Judet prosthesis made of acrylic. 
3. There is increased use of intramedullary types of prostheses. 


1. The Gibson approach is the most popular. 

5. Indications are becoming more definite. 

6. The complications are too great. 

7. The survey is to be continued until there is a follow-up time of three to five years. 
An attempt to evaluate results can then be made. 

In regard to Impression 2, if the Judet prosthesis is continued at the present time, the 
preference is for one of the metallic modifications of the Judet prosthesis rather than the 
original aerylie type. As indicated in Impression 4, the Gibson approach is the most popu- 
lar: we have no comments to make as to whether it is the best, the worst, or in between: 
this report indicates only that it is the most popular. Under Impression 5, the indications 
for the use of the femoral-head prosthesis are becoming more definite and we feel that with 
further use we can narrow down the wide field of present indications. Impression 6 is the 
most important; the complications listed in this preliminary survey have been appalling 
and if a procedure cannot be done with fewer complications than those recorded, some- 
thing is wrong. Impression 7 is that the survey should be continued until the follow-up 
time is from three to five years, as only then may we have the right to attempt to evaluate 
results. 

The ninth inquiry on the questionnaire was in regard to further instructions for this 
Committee or the need for other information which the Committee should obtain. We had 
fifty-two replies. Some of the suggestions were very practical, and I am sure the Committee 
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will take them under advisement. The most common one was that this or a similar investi- 
gation should continue for a period of from five to ten years. The survey not only should 
but will be correlated with the work of the Fracture Committee, particularly in connec- 
tion with the use of these prostheses in the treatment of fresh fractures. This survey should 
also be correlated with the work of the Committee on Instruments and Gadgets. Many 
of the prostheses which are now standard we first saw in the Exhibition Hall in our Gadget 
Exhibit, and we are sure that you will see more of these. 

Many men have said that the promiscuous use of the device should be curtailed and 
that we should discipline the manufacturers and salesmen until better evaluation has been 
made. We do not see how we can discipline the manufacturers and salesmen. We think 
rather that each individual as a member of the Academy should discipline himself. 

Respectfully submitted, 
Joun J. Fanny, M.D. 
Donatp King, M.D. 
Pau. Lipscomp, M.D. 
B. Stocum, M.D. 
Craupe N. Lampert, M.D., Chairman 


DISCUSSION 


Dr. Duncan McKeever, Housvon, Texas: The multiplicity of design of these prostheses might have 
been avoided with a little more basic investigation in structural design. Any structural engineer who becomes 
acquainted with the problem can immediately point out faultsin these prostheses and is able to predict where 
they will break 

About the subject of absorption of the neck: If the direction of stress applied to the end of the neck, 
where the weight-bearing must be, is constant, absorption does not take place. If there is constant variation 
in that direction, even though it is very slight, absorption will take place 

Allergy to nylon, in my opinion, does not exist, but nylon is not an absolutely inert material. We call it 
inert; however, we use the term “inert” rather loosely. Nylon, on the surface which is exposed in a pros- 
thesis, is inert for all practical purposes; nylon sheet, if used in the knee, is equally inert. However, if you 
start grinding off very fine fragments and dust from the surface of the nylon, you begin to multiply the sur- 
face ares exposed to the tissue many times and, when that surface area is increased, the small amount of 
reaction to it is multipled in the same proportion If you take a block of nylon and drop it into the abdominal 
cavity of an animal, there is no reaction, no cellular infiltration, and no sear-tissue formation. Grind up that 
same amount of nylon into a powder or into very small fragments and put it into the abdominal cavity of an 
animal, and the reaction to it is violent. That is true of acrylic, it is true of stainless steel, and it is true of 
almost every substance known 

There is just one piece of advice which I should like to give to the men who have not used a prosthesis 
Do not pick the most hopeless, difficult case, an old patient or one who has had five or six operations, for 


. . . 
your first prosthesis. Take an easy case, such as a fracture without any complications, for your first case 
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EDWARD HARLAN WILSON 


1891-1952 


On December 21, 1952, Edward Harlan Wilson died suddenly in Columbus, Ohio, at the age of sixty-one, 
at the height of his career 

Son of a well-known and able Ohio surgeon, he was born in Columbus on May 31, L891. He was educated 
in the grade and high schools of that city and, after taking his Bachelor of Science degree at Dartmouth 
College in 1915, he entered Harvard Medical School. After graduation, he served as intern on the Surgical 
Service at the Massachusetts General Hospital during the vears 1920 to 1922. He then turned to orthopaedic 
surgery, serving on the House Staff in this specialty at the Massachusetts General Hospital and Boston 
Children’s Hospital 

Having completed his training in orthopaedic surgery, he returned to his native city in 1924 and there 
entered private practice. He immediately joined the teaching staff of the College of Medicine of the Ohio 
State University and continued to work in that institution until his untimely death, at which time he was 


Professor of Orthopaedic Surgery and head of the department in the Medical School. He was also chief of the 
orthopaedic service in the University Hospital, the Children’s Hospital, and the Mount Carmel Hospital of 
Columbus 

In 1942 he served a term of six months as Resident Director of the American Hospital in Britain and 


was an Honorary Fellow of Exeter College, Oxford, England. He was a member of The American Orthopaedic 
Association and a Fellow of The American Academy of Orthopaedic Surgeons and the American College of 
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Surgeons; he was an active member of the leading orthopaedic societies in this country and of the Robert 
Jones Club of england 

\ regular attendant at orthopaedic meetings, Harlan went to listen, not to talk from the floor. He was 
not a frequent contributor to surgical literature and this, with his reluctance to take the floor ino meetings 
was due to his innate modesty (a surprising, but not unpleasing quality in many other men of large and im 
posting stature) With him, there was no lack of ideas and information: the Opposite prevailed Many a 
lesser man would have lost no time in imparting his views to his fellows. Harkin Wilson will be remembered 
for deeds rather than words 

His diversity of interests is indicated by the fact that he was an artist of considerable ability, who loved 
travel and reading. He served on the Advisory Committees on Cerebral Palsy, Poliomyelitis, and Crippled 
Children and was Chairman of the Professional Advisory Committee on Rehabilitation. In addition to 
medical associations, he held membership in several clubs and fraternal organizations and was « director of 
the Midland Mutual Life Insurance ¢ OM pans In other words, he was not only a great teacher and practi- 
thoner ol orthopaedic surgery, but an Important citizen in his home town 

To many of us he was a good companton and we shall miss him for a long time. We extend our svm- 


pathies to his wife and children 


LETTER TO THE EDITOR 
Dear Su 

In perusing the current literature with which this journal is concerned, we note that an ever increasing 
number of its articles deals with problems pertaining to research on ‘‘stress”” and the so-called “adaptive 
hormones’ (ACTH, STH, corticoids, and adrenergic substances) 

We are writing you because, in our opinion, the success of research in this complex and rapidly develop- 
ing field largely depends upon the prompt availability and evaluation of relevant publications, a task for 
which we should like to solicit the assistance of your readers 

In 1950, our Institute initiated the publication of a series of reference volumes entitled “ Annual Reports 
on Stress"? (Acta, Ine., Medieal Publishers, Montreal) in which the entire current world literature is sur- 
veyed every year (usually between 2000 and 4000 publications). Up to now, we had to compile the pertinent 
literature partly from medical periodicals, monographs, abstract journals and partly from reprints sent. to 
us by the authors themselves. Of all these, reprints proved to be the best source of data which we felt deserved 
prompt attention in our annual reports. Hence, in the past, we had sent out several thousand individual 
reprint requests to authors of whom we knew that they were currently engaged in research on stress and 
allied topics liven this procedure did not give us the wide coverage which would be desirable, because it is 
materially impossible to contact all these authors individually and it often takes too much time to get the 
requested reprints 

It is evident that in order to ensure prompt inclusion of publications in the annual reports, these surveys 
must develop into a cooperative effort between the authors of original papers and the reviewers. This co- 
operation was greatly enhanced of late by the publication of announcements, in several medical journals, 
encouraging investigators interested in stress research to send us their reprints for this purpose as soon as 
they become available 

We should be grateful if, by the publication of this note, vou would also bring this problem to the 


attention of your readers 


We are, Sir 
Very sincerely yours, 
Serve, M.D., Pu.D., D.Se., F. R.S8.(C), ALEXANDER Horava, M.D., 
Professor and Director of the Institute of Co-author of the “Annual 
xperimental Medicine and Surgery teports on Stress”” 
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THE AMERICAN ACADEMY OF ORTHOPAEDIC SURGEONS 


The Twentieth Annual Meeting of The American Academy of Orthopaedic Surgeons was held at the 
Palmer House in Chicago, January 24 to 29, 1953, under the Presideney of Dr. Francis M. McKeever. 


The Scientific Program was opened on January 25, 1953. As arranged by Dr. H. Herman Young and 
his committee this program was exceptionally interesting and valuable. The following are summaries of the 


papers presented: 
SunpaAy, JANUARY 25, 1953 


The Diagnosis and Treatment of Giant-Cell Tumors of Bone. Dr. Exwarv L. Compere ! called attention 
to the high frequency of error in the diagnosis of giant-cell tumor of bone, the lesion often being mistaken for 
non-osteogenic fibroma, unicameral bone cyst, aneurysmal bone eyst, chondromyxoid fibroma of bone, 
benign chondroblastoma, and localized osteitis fibrosa. He listed ten characteristics of the tumor: age (aver- 
age, 28.4 vears); location (end of long bones); local pain; tenderness and palpable swelling; thin, expanded 
cortex; a circumscribed osteolytic expansible lesion, rarely periosteal reaction; histological evidence of greater 
stromal-cell growth and multiplication than in other tumors containing large numbers of giant cells; acid 
but no alkaline phosphatase present in stromal cells, in contrast to other giant-cell lesions, the stromal cells 
of which contain only alkaline phosphatase. Unless several of these are present in a given neoplasm of bone, 
the diagnosis of giant-cell tumor is not justified. Biopsy of a lesion should include not only the periphery of a 
tumor but deeper portions as well, since giant cells can be seen in the periphery of a number of tumors other 
than giant-cell tumors. As to treatment, he pointed out that the degree of success of x-irradiation is for the 
most part inversely proportional to the size of the tumor. The treatment should be surgical when it is feasi- 
ble, especially in the larger tumors; most giant-cell tumors may be satisfactorily treated in that way followed 
in some instances by x-irradiation. The reports of two interesting cases were presented in which success re- 
sulted from radical surgery after x-irradiation had failed. 

Chondromyxroid Fibroma of Bone: Report of Two Cases. Dr. Daviv C. Dr. H. WELLS 4, 
and Dr. Epwarp D. HENDERSON 4, reported two cases of this apparently uncommon, recently discovered 
benign tumor of bone. First deseribed by Jaffe and Lichtenstein in 1948, this tumor seems to have been re- 
corded through reports of only twelve cases, in each of which the clear-cut features of a benign chondromyxoid 
neoplasm are unmistakable. Nothing appears to have been added to the original description, 

Clinically, local pain and a tender palpable mass are the usual findings. Curettage with or without bone 
grafts to fill the defect has been uniformly successful. Roentgenographically, the circumscribed zones of di- 
minished density may be mistaken for fibrous dysplasia, bone eyst, and enchondroma. 


Solitary Unicameral Bone Cyst. Dr. Georce J. Garceau® and Dr. F. Grecory reviewed 
the history, physical and roentgenographic findings, and the results of treatment in twenty-seven cases ol 
their own and in 313 cases in the literature. They had found that the incidence of recurrence of cysts treated 
before the age of ten is considerably higher than that when treatment is carried out after that age. In fifty-five 
patients with bone cysts, who had been treated under ten years of age, thirty-five cysts healed and twenty 
recurred, whereas in thirty-six patients who were treated after ten years of age only three of the eysts recurred 
In 78 per cent. of the reported cases, the lesion developed in the humerus or femur. Fractures occurred in 63 


per cent. of the authors’ cases and in 15 per cent. of these the evsts healed without open operation. They 


consider that this lesion is a definite entity differing from other members of the fibrocystic disease group, 
occurring most frequently in the long bones between the ages of nine and fourteen, and that it is as com- 
mon in males as in females. While the roentgenographic appearance is characteristic, the lesion must be 
differentiated from fibrous dysplasia, non-osteogenic fibroma, giant-cell tumor, enchondroma, neurofibroma, 


and lipoma. 


Subperiosteal Giant-Cell Tumor, Dr. Pau C. Tompson 7 reviewed present-day knowledge of a benign 
tumor variously designated by the names ‘subperiosteal giant-cell tumor”, or by the terms “ossifying sub- 
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periosteal hematoma’’, or “aneurysmal bone cyst”. He reported a series of nine cases. He considered the 
lesion to be definitely not a true giant-cell tumor on grounds of age, location (commonly found along the 
diaphysis of long bones, the femur and humerus being most frequently involved; it may occur in the meta- 
physis and in most bones), roentgenographie, and microscopic appearance. Rather, he classified it as a prob- 
able reparative process following periosteal vascular disturbance. Seventy-one per cent. of the patients 
gave a history of trauma. The tumor may arise from a rupture of periosteal or nutrient vessels with forma- 
tion of a pseudo-aneurysm. The x-ray and gross microscopic appearances are characteristic. Excision is 
successful 

Reticulum-Cell Sarcoma of Bone. Dr. Joun C. Ivins and Dr. Davip C. Dan in reviewed the knowl- 
edge of this relatively recent addition, as an entity, to bone-tumor classifications. They reported a series of 
patients with such tumors which had been diagnosed by biopsy and which had been subjected to definitive 
treatment at the Mayo Clinic. Amputation and subsequent x-irradiation were most frequently employed; 
the prognosis seemed to be significantly better than in most other primary malignant tumors of bone. Treat- 
ment by various combinations of x-irradiation, surgery, or both (including one case treated only by Coley’s 
toxins) resulted in a five-year survival rate of 35.7 per cent 

In the discussion of the foregoing papers on bone tumors, Dr. MARY SHERMAN '° expressed the feeling 
that no one now would disagree with Dr. Compere’s contention that it is foolhardy to attempt a treatment of 
large giant-cell tumors by x-irradiation alone. She went further and said that all accessible giant-cell tumors 
should be treated surgically ‘ 

She felt that the paper of Dr. Dahlin, Dr. Wells, and Dr. Henderson on chondromyxoid fibroma of bone 
is especially apt in pointing out the importance of good pathological studies. Here is a lesion with a name which 
is much more formidable than its behavior. Whether one considers it as a distinct entity and a benign one, or 
as a low form of chondrosarcoma, it is important that it be identified, since it is susceptible to cure. However, 
she wondered about the wisdom of curettage of any tumor of chondromatous origin. Such tumors have a 
way of reacting disagreeably to any disturbance. Since this is such a real danger, she felt one is not justified 
in recommending anything less than total excision, 

In her judgment, Dr. Thompson in his paper on subperiosteal giant-cell tumor has made a timely dis- 
cussion of a condition which receives too little attention. It is not a common condition and it is surprising 
to see incontrovertible evidence that the lesion can start entirely outside a bone, for the very few she had 
seen appeared to arise within. Perhaps either location may be the site of origin. It is interesting that trauma 
seems to be important in initiating these lesions. It is, however, hard to understand, if it is the principal 
factor, why these tumors are not more common and why they do not appear with great regularity in such 
sites as the tibial shaft, patella, and olecranon, which are always being bumped. Furthermore, why do they 
not appear following fractures or surgical procedures which, in addition to inflicting trauma, also rupture 
vessels? It would be interesting to make investigations on these patients from the point of view of the 
hematologist to see whether “bone aneurysms” represent an unusual response to trauma which is dependent 
upon « constitutional disturbance. The terms “subperiosteal giant-cell tumor” and “‘ossifying subperiosteal 
hematoma’’ should surely be discarded. As Dr. Thompson pointed out, the lesion has absolutely no relation 
to a neoplasm. It has even less resemblance to an organizing hematoma. Although we do not know the 
etiology of this lesion, the term ‘bone aneurysm” describes its appearance and behavior and has the virtue of 
not being completely misleading. 

She said, regarding the paper by Dr. Ivins and Dr. Dahlin, “I am slightly disturbed to discover that 
others find the diagnosis of reticulum-cell sarcoma so easy that they consider reticulum stains of no help. 
There are perhaps many tumors in which the diagnosis is clear with routine stains, but I still like to see 
those fibers. E-ven then I find it troublesome to state with certainty that a given lesion is surely a reticulum- 
cell sarcoma. However, | think the most important point of this paper is the idea that, although most such 
tumors are highly radiosensitive, it is probably not wise to rely on x-irradiation alone. I am sure that surgical 
excision is best, although I feel that amputation can often be avoided by wide local resection.” 

In closing, she emphasized that the symposium as a whole underlined, as it should, the extreme impor- 
tance of establishing an accurate microscopic diagnosis before definitive treatment is planned. It showed, too, 
especially in relation to the giant-cell tumors and bone aneurysms, that, in order to make a diagnosis, an ade- 
quate biopsy specimen is essential. 


Monpay, JANUARY 26, 1953 

The Clinical Significance of Retention of Foetal Position of the Limb. Dr. Cart E. Bape iey ™ and Dr. 
Syivester J. O'Connon ™@ believe that many of the deformities observed in the newborn or in early in- 
fancy represent retention of the foetal position. Some of these are physiological postural faults and require no 
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treatment since they disappear with growth, while others are pathological and require early recognition and 
treatment to prevent serious deformities. The minor physiological deformities include torsion of the legs, 
bow legs, knock knees, and metatarsus varus or adductus. The pathological deformities include congenital 
dislocation of the hip, club feet, dislocation of the knee, and abduction deformity of the hip. The physiological 
deformities are due to retevtion of foetal position alone, while in the pathological conditions there exists an 
intrinsic failure in the timing of development which in turn produces an environmental fault manifested as a 
retention of foetal position, failure of rotation, and the like. Poor sleeping and sitting positions frequently 
contribute to these deformities and must be corrected. It is important to determine early whether the de- 
formity is one which may be expected to correct itself with growth or one which requires prompt and active 
therapy. 

In discussion, Dr. CHARLES O. BecuTo. ™ suggested that the shape of the foetal membrane, which is 
known to vary, may be a factor in the mild or physiological deformities. 

Dr. M. Beckerr Howorte ™ stated that many of the deformities, even the physiological ones, may 
persist in adult life and that therefore they should be treated in infancy when the tissues are plastic, He 
stressed the importance of correcting faulty sleeping positions as well as the use of stretching, exercises, and 
splints. 

Dr. J. ALBer? Key © expressed doubt as to the significance of foetal position, since the foetus moves 
around in utero. In his experience the majority of these conditions, such as tibial torsion, correct’ themselves 
with growth without treatment. 

Dr. Badgley in closing reiterated that the pathological types must be recognized and treated, but that 
the physiological ones usually correct themselves. 


Intra-Articular Hydrocortisone in Arthritis and Allied Conditions: A Summary of Two Years’ Clinical 
Experience. Dr. Josern Lee HOLLANDER * reported the results of 7,352 injections of joints, bursae, or tendon 
sheaths in 723 patients. Of these 3,757 injections had been carefully analyzed, the remainder were sampled 
and were found to show the same results. Under conditions of ordinary office asepsis, injections were given 
with a 20-gauge needle, usually without novocain. Virtually all accessible joints were injeeted from the hip 
to the interphalangeal joints of the hands. The dosage, which was empirical, ranged from 5 milligrams in the 
small joints to 25 or 37.5 milligrams in the hip and knee. Repeated injections were given, as many as thirty- 
eight to a single patient, at intervals of from one to four weeks. Only two joints were injected at one time in 
order to avoid systemic effects. Results were rated as successful if there was unequivocal improvement 
lasting at least three days, while anything less was rated a failure. In 249 cases of rheumatoid arthritis, the 
failure rate was 6 per cent., while the average amelioration of signs was 60 per cent., and the average duration 
of relief, eight days. In 231 cases of osteo-arthritis the over-all failure rate was 13 per cent. Results in the hip 
were poor with 53 per cent. failures, while in the knee they were good with 10 per cent. failures. The average 
duration of relief was two weeks, but in fourteen patients with osteo-arthritic knees relief persisted for ten 
months or more. In gout and acute traumatic arthritis the results were good. In tennis elbow, peritendinitis 
crepitans, trigger finger, de Quervain’s disease, and acute subdeltoid bursitis, relief was also obtained, In 
chronie subdeltoid bursitis about half of the injections were failures, and no benefit was noted in the shoulder- 
hand syndrome, Some variation in response to injections was noted; some patients did well initially but failed 
to respond after repeated injections, while others responded poorly at first only to obtain good relief subse- 
quently. Untoward reactions occurred in 173 or 2 per cent. of the total 7,352 separate injections. Most of 
these were temporary local exacerbations of joint inflammation, lasting two to seventy-two hours; but in 
four local urticaria developed, and fifteen had bizarre, unexplained, transient weakness. There was one in- 


fection in a patient with acne which was controlled with antibiotics. 


Onychoeryptosis (Ingrown Toenail): Its Etiology and a Plea for Conservative Treatment. Dr. Davin I, 
Scuwartz " believes that growth of the nail edge into the soft tissues does not occur in this common condi- 
tion, but that the symptoms are due to an infection about the nail margin, resulting from improper trimming 
of the nails with unsterile instruments. This infeetion is made worse by the moisture and dirt commonly 
present on the feet. The author makes a plea for conservative treatment to control the soft-tissue infection, 
including moist heat, rest, and the use of a cut-out shoe followed by careful supervision until the eut nail 
edge has grown beyond the skin margin. The use of cotton beneath the nail edge he considered to be of no value. 

In discussion, Dr. Joun R. Copp * concurred in recommending conservative treatment but favored the 
use of cotton held beneath the nail edge with collodion. Furthermore, in his opinion, various forms of surgery 


are occasionally necessary. 
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Dr. Rex L. Diverey '* expressed the opinion that faulty weight-bearing caused by pronation is the 
most common cause of distortion of the nail plate in this condition. He too favored the use of cotton beneath 
the nail edge and surgery for the severely deformed nail to prevent recurrence. He stressed the correction of 
faulty weight-bearing by proper supports 


Fractures of the Hip in Children: Treatment and Results. Dr. J. ALVIN INGRAM ® and Dr. BorpEeN Bacu- 
YNSKI®! discussed the experience of the Campbell Clinic’ with twenty-four fractures of the hip in children 
treated by the Staff of the Clinic. All fractures occurred in patients under seventeen vears of age. The pa- 
tients were divided into four anatomical groups: transepiphyseal with six patients, transcervical with eleven 
patients, cervicotrochanteric with five patients, and intertrochanteric with two patients. 

In the transepiphyseal group the treatment of choice is gentle closed reduction with internal fixation by 
two or three Knowles pins. The pins were considered preferable to the three-flanged nail. If the femoral 
head has been dislocated, reduction must be open and non-weight-bearing must be prolonged. In the transcer- 
Vieal and cervicotrochanteric groups, gentle closed reduction and Knowles pin fixation are favored where 
fragments are separated. If the fragments are not separated, a Hoke-Martin traction cast or a Whitman 
abduction cast is « mployed The Hoke-Martin traction cast was also used for the intertrochanteric group 

tesults in the transepiphyseal group with dislocation of the femoral head have been uniformly poor 
(five of the six gave poor results) largely because of avascular necrosis. In the transcervical and cervicotrochan- 
terie groups, results were satisfactory in thirteen of sixteen. 

Bony union occurred in twenty-one of twenty-four cases within six months of the institution of treat- 
ment. OF seventeen patients followed more than one year, avascular necrosis developed in six between ten 
and twelve months, (four of these were in the transepiphyseal group and in each the head was dislocated 
by the injury, two were in the transcervical group). 

The discussion was opened by Dr. Russeie F. SULLIVAN @ who reported that his experiences in the 
orthopaedic department at the Boston City Hospital have coincided remarkably closely in many ways with 
those of Dr. Ingram and Dr. Bachynski. In this series of twelve patients treated between 1934 and 1952, all 
intracapsular fractures, except the epiphyseal, were included; there were no intertrochanteric fractures 

There was one fracture through « solitary bone cyst. These fractures in children are only 1 per cent. of 
the adult total. Most of the fractures resulted from severe trauma. The average age was twelve years; in the 
series, the proportion of males to females was 3 to 1. The location of the fractures was almost entirely in the 
distal third of the neck. Paroni’s method of treatment had been tried 

The double plaster spica was used for fixation after reduction in five; the Smith-Petersen nail was used 
in three; balanced traction in two; bone-grafting and spica in one; and bone-grafting in one. Difficulty had 
been encountered in introducing the Smith-Petersen nail. Over-all results were relatively poor: four were 
excellent, two were fair, and four were poor 

Dr. Wittiam T. Green ® reported a series of eight cases with a comparable experience. In only one pa- 
tient did aseptic necrosis develop. All of the eight cases were the result of much less severe trauma. 


Complications and Failures of the Operative Treatment of Intertrochanteric Fractures of the Hip. Dr. G 
Mosser Dr. Atonzo J. Nevretp®, and Dr. Vernon L. had analyzed 123 serious 
complications found in a review of a large series of intertrochanteric fractures treated by open reduction and 
fixation with a Neufeld femoral-nail plate at the Los Angeles General Hospital from June 1948 to June 1952; 
1,469 intertrochanteric fractures of the hip had been so treated. Vascular, pulmonary, and other complications, 
such as sepsis, were not included in this study. The complications were (1) penetration of the nail through the 
head or neck for various reasons, (2) faulty reduction or subsequent loss of reduction, resulting in varus, 
valgus, or rotational deformities, (3) delayed union and breaking of the nail, (4) less common complications 
such as abandonment of internal fixation at operation because of excessive Comminution, non-union, failure 
of the patient to ambulate postoperatively beeause of pain, senility, or psychosis, bone destruction due to 
tubes dorsalis, and aseptic necrosis. In the two patients with aseptic necrosis, one had a fracture of the base 
of the neck which healed successfully, while the other had a true intertrochanteric fracture which had been 
treated by the closed method. These failures were considered to result from (1) errors in surgical technique 
or judgment, (2) inadequate postoperative management, (3) endogenous factors such as osteoporosis, paraly- 
sis agitans, tabes dorsalis, and psychosis. Union required five to seven months to occur in patients operated 
upon as compared with three to four months in those treated with closed methods. 

In discussion, Dr. hvGexe i. dewnr? 2? expressed preference for the three-flanged nail and plate form 
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of internal fixation and stressed the importance of keeping the nail low in the head of the femur in ordet 


to avoid the risk of traumatic arthritis in the weight-bearing area in the event of the nail’s penetrating the 


joint 
Dr. Epwin F. Cave * pointed out that the operation should be attempted only if it promises to reduce 


morbidity and mortality and to promote early discharge from the hospital. With excessive comminution and 


osteoporosis as shown in good preoperative films, these objectives are not attainable and the Operation is 


contra-indicated 


Regional Stress Angiography. Dr. Jesse T. ®, Dr. H. P. Koren, and Dr. Frank A. Mar- 
rei reported postmortem experiments designed to determine the effect of the “frog-leg”’ position on the 


circulation of the hip. An opaque material, in a fast-setting plastic, was injected into the aorta of nineteen 


cadavera within twenty-four hours of death at pressures close to the mean arterial pressure during life. With 


one limb held in the “frog-leg” position and the other held in a neutral position, the material was injected 


When the plaster had set, both limbs were placed in the neutral position and x-rays were taken which permit- 


ted a comparison of the filling of the arterial tree on the two sides. The following conclusions were presented: 


(1) the “frog-leg”’ position appeared to interfere with arterial filling in the hip area; (2) the effect varied 


directly with abductor resistance; (3) the medial circumflex, lateral cireumflex, and the profundsa fem cris 


erteries were affected; (4) abdueter tenotomy minimized the impairment of circulation associated with the 


“frog-leg” position 
In discussion, Dr. J. HAMILTON ALLAN ® pointed out the need for localizing the point of obstruction by 


dissection or other means 
Dr. ALFRED R. SHanps, questioned whether adductor resistance in the “frog-leg” position would 


last long enough to do permanent damage to hip circulation, but he pointed out that we do not know how 


long it takes for circulatory changes such as this tc affect the nutrition of bone and cartilage. He reported 


that in forty hips treated by manipulation and immobilization in the “frog-leg” position since 1940, only six 


or 15 per cent showed aseptie necrosis and that these had good functional results after two to ten vears’ 


follow-up 


Turspay, JANUARY 27, 1953 


Direct Surgical Treatment ol Artertosclerosis. Dr Oruonp Jt LIAN ™, Dr WILLIAM Ss Dyer Dr 
Joun ©, and Dr. Witttam Grove * reviewed recent trends and advancements in arterial surgery 


Technical advances in blood-vessel anastomosis and grafting and in the use of heparin have made possible 


direct surgical attack upon local obstructions to the arterial flow through main channels. Heretofore atten 


tion has been necessarily directed largely toward improving collateral circulation by sympathectomy. Resto- 
ration of arterial flow may be accomplished in two ways: either by resection of the diseased intima and the 


internal portions of the media of the obstructing main arterial segment or by resection of the entire seginent 


followed by replacement with a vein or artery graft. Autogenous and homologous vein grafts were discussed 


for use in the superficial femoral artery, and a graft taken at necropsy from a young adult was used to replace 


the aortie bifureation, The success of an arteriectomy depends upon continuous heparinization and is de 


pendable only in such large or medium channels as the lower end of the aorta, the common iliac vessels, 


or the superficial femoral artery 


Clinically, segmental occlusion in arteriosclerosis is ordinarily manifested by intermittent claudication: 


other common complaints in arteriosclerosis such as rest pain, eramps, coldness, pallor, and paraesthesia are 


absent. There is loss of palpable pulsation and a marked fall in the oscillometrie indices on the limb 


Arteriography establishes the diagnosis, localizing the obstructing segment and determining its extent, 
as well as the condition of the collateral circulation and the condition of the main channels proximal and 


distal to the obstruction. 


Obstruction commonly occurs at certain anatonuec sites, the aortic bifurcation, the femoral bifureation, 


the adductor hiatus, and the popliteal artery. It may be a late as well as an earl complication of 


fracture 
An impressive group of cases with details of operative technique was presented, Results have been 


encouraging 
In discussion, Dr. J. A. Key © usked if Achilles fenotomy was not a simpler and more effective proce 
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dure. Dr. Julian replied that the arterial operations were better in that they prevented propagation 


thrombus and eventual gangrene 


Surgical Reduction of Congenital Dislocation of the Hip. PROFESSOR Oscar SCAGLIETTI ® briefly reviewed 
the results of treatment of 4,990 patients with congenital dislocation of the hip. Of these 3,628 (73 per cent 
were treated by closed reduction. Only 50 per cont. showed satisfactory results after a long-term follow-up 
In 176 cases (4 per cent.) treated by open reduction, 25 per cent. had satisfactory results. In those treated 
by closed reduction a high percentage of failures was due to circulatory changes in the epiphysis, while in 
those treated by open reduction failures resulted from either redislocation or changes in the epiphysis and 
femoral neck secondary to operative trauma. As a result of these findings, the “‘frog-leg”’ position has been 
abandoned and the technique of operative reduction modified. The author’s technique employed in sixty- 
three patients during the last eight years was illustrated by an excellent motion picture. Open reduction was 
employed when closed reduetion failed and in patients in whom, for one reason or another, it was anticipated 
that closed reduction would be excessively traumatic. The principal obstacles to reduction were (1) a tight 
iliopsoas tendon and (2) intra-articular obstructions including a constricted capsular isthmus, pericephalic 
capsular insertion, hypertrophied ligamentum teres, and interposed limbus or adipose tissue. The author 
emphasized the gentleness of operative reduction made possible by a Smith-Petersen approach, Z-lengthening 
of the iliopsoas tendon, and careful removal of adipose tissue in the inferior half of the acetabulum. 


Embryology of the Knee Joint. Dr. Anrnony F. DePatma ® reported the results of a study of the 
embryological development of the knee based on the examination of foetus ranging from ten to 238 milli- 
meters, and of eighteen knees in infants and children obtained at amputation or autopsy. He concluded that 
the patella is not a sesamoid bone formed in response to functional stimuh, that the cruciate ligaments are 
differentiated from the mesenchymal cells of the intra-articular dise before the development of the capsule 


and synovial membrane, and are therefore not extrasynovial in origin, and that the synovial membrane 
arises from the superficial cells of the capsule and intra-articular structures, making its appearance after the 


formation of the cruciate ligaments, menisci, and capsule 

In discussion, Dr. ERNest GARDNER * pointed out some of the complexities of such a study, including 
the necessity of examining « large number of specimens trom all stages of foetal development and the recogni- 
tion and avoidance of artifaets in the slides. In his opinion the synovial membrane developed considerably 
earlier than was indicated by Dr. DePalma. Moreover, the origin of the cruciate ligaments was not con- 
sidered to be established. The majority of investigators consider that these arise from extrablastemie tissue 


or the synovial mesenchyma 


The Need for Basie Inve sfigalion in Orthopaedic Surgery. Dr. FRANcIs M. The Presiden- 
tial Address, presented to The American Academy of Orthopaedic Surgeons on January 27, 1953, is published 


in full in this issue of The Journal, beginning on page 285 


Internal Collateral Ligament Strain due to Occult Derangements of the Medial Meniscus. Dr. FRANK B 
Sairn and Dr. Harry C. operated upon thirty patients with symptoms of chronic tibial collateral 
ligament strain after the usual conservative measures had failed to give relief. Derangements of the medial 
meniscus were found in all cases even though the history and physical findings had not suggested such lesions 
Characteristically, these patients complained ol pain and tenderness aggravated by weight-bearing, especially 
with the knee flexed, and by any movement producing sudden external rotation of the tibia. There was no 
history of trauma or locking, and swelling, if noted at all, was mild. Examination revealed tenderness of the 
tibial collateral ligament and pain on lateral displacement or external rotation of the tibia on the femur with 
the knee flexed to 90 degrees. Infiltration of the tender area with novocain gave temporary complete relief. 
The universal operative finding was medial displacement of the central one third of the medial meniscus so 
that it impinged upon the overlying collateral ligament and produced irritation. This displacement was due 
to thickening of or apparent lengthening of the meniscus, to stretching of the anterior and posterior meniscal 
attachments, to tears of the meniscus of various sorts, and to multiple eysts of the meniscus. Adduction in- 
creased and abduction decreased the displacement in all but two knees. Complete displacement upward be- 
tween the femur and the ligament occurred in four cases and downward between the tibia and the ligament 
in six cases. Meniscectomy invariably gave lasting relief 

In discussion, Dr. Auten emphasized that numerous structures in the area of ‘the 
subtibial-collateral-ligament ” may give these symptoms. He stressed the importance of making an accurate 
diagnosis and of giving conservative treatment a trial before arthrotomy is undertaken. 
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Dr. Don H. O' DonoGuvur © also offered a word of caution. Most patients with these symptoms are cured 
by conservative treatment. This should be given an adequate trial before surgery is resorted to. 


Vylon Membrane Arthroplasty of the Knee in Chronic Arthritis. Dr. Joun G. Kunns “, Dr. Totopore A. 
Porrer Dr. Rosert 8S. Hormece and Dr. A. reported their results from this 
operation in seventy cases which had been followed for six months or longer. The operative technique was 
essentially the same as that used in the past. The nylon sheet was secured to the femur by sutures or siaples. 
In evaluating their results, they classified cases as good if they had 60 degrees of active flexion, adequate 
stability, and no pain. There were fifty-six cases of rheumatoid arthritis and eighteen with bony ankylosis. 


Of these, the results were good in forty-eight and unsatisfactory in eight, whereas in ten cases of osteo-arthritis, 
eight showed good results and two were unsatisfactory. In four patients with suppurative arthritis only two 
had good results. Among the unsatisfactory cases some improvement resulted from manipulation in six, 
quadriceps lengthening in three, and prolonged physical therapy in five. Painful motion oceurred in ten pa- 
tients. This was thought to result from loosening and the rolling up of one edge of the nylon. In six of these, 
relief followed removal of the nylon with good function. The remaining four were treated with some success, 
with physical therapy. Bony spurs developed around the joint margins in three cases and bony ankylosis 
oceurred in two. There were three minor infections. No patient exhibited nylon sensitivity. 

In discussion, Dr. Roperr A. KxiGur®® pointed out that fina! evaluation of the results must await the 
passage of time—at least five years. 

Dr. Carrou B. Larson © felt that the results of nylon arthroplasty represented some improvement over 
the similar operative technique using fascia, [t was his opinion, however, that some method giving better 


joint congruity would have to be developed to improve significantly the results from knee arthroplasty, 
Wepnespay, JANUARY 28, 1953 


Syme Amputation Performed in Two Stages. Cou, AUGUST W. Serrrier ®, Lae, Cou. Joun J. BRENNAN 
and Masor Joun W. Payne * reported thirty-six Syme amputations performed since 1944 according to a two- 
stage method, first described by Hulnick and evolved at Walter Reed Hospital. 

Because of the two-stage technique many patients with feet irreparably damaged with infeeted and 
gangrenous wounds, even involving the caleaneus, may have the benefit of the Syme amputation instead of 
undergoing open amputation at the higher, less satisfactory levels. In the presence of open wounds, disarticu- 
lation at the ankle is followed by loose closure of the anterior and posterior flaps and by adequate drainage; 
this constitutes the first stage. When infection has ceased and sound healing has been obtained, the second 
stage is performed. This consists in converting the ankle disarticulation into a conventional Syme stump. The 
period of time between the two stages varied between three and thirty-six weeks, with an average of 9.4 weeks. 

lesults have been gratifying; thirty of the thirty-four patients upon whom the method was employed wear 
their prosthesis 4 full day in the performance ol their regular work. Four patients were able to return to duty 
in the Service; twenty-four are working as laborers. There have been three neuromata, each involving the 
superficial peroneal nerve, One patient required a thigh amputation for causalgia, 

In discussing the two-stage procedure, Dr, ATHA Tuomas © said it was widely recognized that the Syme 
stump, in selected cases, was valuable and that the method presented had apparently overcome some long- 
recognized contra-indications among which were infection, sloughing, and ulceration. He felt it should be em- 
ployed only by those highly skilled in amputation surgery, Because he had seen tragic results from attempting 
the Syme amputation in the presence of peripheral vascular disease, he questioned the advisability of using it 
in the presence of this disease, In the case of most women, he felt it should not be used because of the un- 


sightly prosthesis. 


Report of the Committee on Scientific Investigation on the Preliminary Survey of Femoral-Head Pros- 
theses. Dr. CLAUDE N. LAmMBertT ™ presented « preliminary analysis of the responses received to a question- 
naire sent to the Academy membership. There were 587 replies indicating that 466 had used some form of 
prosthesis and 121 had not. Although several thousand operations had been done, the average period of 
follow-up was only ten months. A great variety of prostheses had been used, the Judet and Hicher being 
the most popular, The indications and contra-indications were not at all clearly defined. Of the indications 
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cited, non-union, aseptic necrosis, and osteo-arthritis were the most common, but 214 answers gave fresh 
fracture as an indication. The contra-indications most commonly given were a voung (up to forty to sixty- 
five vears) patient, infection with tuberculosis, and rheumatoid arthritis. The list of operative complications 
was rather staggering, Including dislocation, infection, fracture of the femur, pain, loose prosthesis, broken 
prosthesis, lump or prominence at the trochanter, absorption of the femoral neck, and sensitivity reaction 
to nylon. The Committee's impressions were that (1) the indieations must be defined; (2) acrylic is being 
thandoned; (3) tatramedullary types are gaining increasing favor; (4) complications are much too common; 
ind (5) the Committee must continue this study for five to ten vears before final evaluation of results will 
be possible 

In diseussion, Dr. Duncan McKeever *' emphasized the need for careful study of such problems from 
the viewpoint of the mechanical engineer to avoid disasters which in many instances are predictable. He 
reported experiments which indicated that the reaction to substances within the body is proportional to the 
surface ares, A nylon sheet or block in the peritoneal cavity of an animal causes 10 reaction while the same 
amount of nylon ground into a powder produces a severe reaction 


The Patellar Advancement Operation. Dr. Adams ® and Dr. M. Roperts reviewed 
the results of bilateral patellar advancement Operations in sixteen patients who were followed for an average 
of 6.5 years. They emphasized that, before this operation is undertaken, the patient must be a suitable candi- 
date for surgical treatment. Furthermore, hip contractures, knee-flexion deformities, and equinus of the feet 
should be corrected surgically before the operation is performed. The quadriceps should have good to normal 
power and preferably be one grade stronger than the hamstrings, while the patella should be located several 
centimeters proximal to its normal position. Operative procedures such as obturator and sciatic neurectomies, 
obturator and hamstring tenotomies, and the like, may have to be done primarily to establish conditions satis- 
factory for the advancement procedure, The authors describe an operative technique in which the patellar 
tendon is divided and is secured in its new distal position beneath an osteoperiosteal flap by means of a screw 
and sutures; this minimizes the risk of disturbing the growth of the tibial epiphysis such as may occur when 
a block of bone is removed with the tendon. Postoperatively plaster immobilization is maintained for eight 
weeks and is followed by active exercise and weight-bearing as soon as knee extension can be maintained. The 
results were two excellent, three good, nine fair, and two failures. Poor selection of cases was responsible for 
the failures. In these the patients were unable to walk. Complications included recurrence of flexion deform- 
itv, genu recurvatum caused by growth disturbance in the tibia, and fracture of tibia. 

In discussion, Dr. Fremont A. CHanpier © re-emphasized the importance of proper selection of cases 
In some instances contracture of the rectus femoris prevents proper advancement of the patella. Section of the 
reetus tendon will obviate this, He deseribed a technique in which he plicated the tendon and held the patella 
with loop of stainless-steel airplane cable 

Dr. Cuartes N. Pease described another operative technique designed to assure no damage to the 
tibial epiphysis. The patella is held in its new position by means of two threaded wires, one of which is placed 
through it while the other is put through the tibia, both wires being incorporated in plaster. The tendon is 
shortened by being split longitudinally and the strips are woven back and forth through each other 


Femoral Shoriening: An Evaluation of Intramedullary \ ail ication. Dr. T. CAMPBELL THompson ®, Dr 
Ramsay Srrave™, and Dr. Routa D. Campseny, JR. reported their experience with eleven patients with 
femoral shortening by transverse osteotomy and intramedullary Kintscher nail fixation performed from 1948 
through L051. They contrasted the complications and outcome in this group with a comparable group of forty 
patients, whom they had treated between 1938 and 1951 at the Hospital for Special Surgery with femoral 
shortening by oblique osteotomy and serew fixation. In both groups the shortening amounted to one to three 
and one-quarter inches. There were only three secondary operations necessary in the forty patients treated by 
oblique osteotomy and screw fixation whereas twelve secondary operations were hecessary in the group ol 
eleven patients treated by Kiuntscher nails. One operative and four postoperative complications were en- 
countered in the former group there were seven operative complications and thirteen postoperative compli- 
cations in the latter. More rapid and consistent bone healing occurred in the patients who had been treated by 
oblique osteotomy and serew fixation than in those treated by Kiintscher nailing. The authors consider that 
the former method is far preferable and that the latter method should not be employed. 

In discussing this report Dr. Lexox D. Baker @ and Dr. Davin Grice ™ heartily endorsed the authors’ 
conclusions 
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The Use of Metal Staples and Accessory Bone-Chip Grafts in Foot Stabilization. Dr. Rurus H. Au- 
DREDGE © and Dr. Dantet C. RiorpAN ® described the use of metal staples and chip grafts in foot stabiliza- 
tions. After careful trimming and fitting of bone surfaces from one to three staples were placed across the 
subtalar, caleaneocuboid, and, rarely, the talonavicular joints to obtain good stability. A plaster boot. or 
merely a pressure dressing was used postoperatively followed by the application of a short cast before the 
patient's discharge. Total immobilization was for seven weeks to three months. The technique had been used 
in sixty-three operations, in twenty-two of whieh encd-result studies had been made. In two patients, the 
staples had to be removed because of pain. The advantages claimed for this technique are greater comfort 
of the patient, early weight-bearing, and better results. 

In his discussion of this paper Dr. WaLrer P. Blount ® favored the procedure described and presented 
a method of fixation in which a Steinmann pin is inserted through the sole, transfixing the calcaneus, talus, 
and tibia. The pin is removed at the first change of cast. De. H. Revron MeCarroue * considered the use of 
stuples unnecessary in children. In his experience, proper alignment of the foot with the wound open is often 
difficult and, if staples are used, the position cannot be changed later. 
Dr. Alldredge in closing emphasized that staples were not recommended in all foot stabilizations. 


Report of the Committee for the Study of Preservation of Bone. Dr. Cuarues H. Franrz ", Dr. Prep C 
ReyNoips”, and Dr. Paut R. Lipscomp ™, chairman, analyzed 577 replies to questionnaires sent to the 
Academy membership during the year 1951. Of these, 200 members did and 377 did not use preserved bone. A 
total of 3,104 cases in which bank bone had been used were reported. There were eighty-seven infections (an 
incidence of 5 per cent.) with the use of merthiolate-preserved bone and an incidence of infection of 2 per 
cent. with bone preserved by freezing or some other technique. In instances in which the bone transplant had 
been cultured, the incidence of infection was 2 per cent. as compared with 4 per cent. in those in which no 
cultures had been made. The method of preservation did not appear to influence the incidence of aseptic ab- 
sorption of the graft. The results of grafting procedures were difficult to evaluate for various reasons. In spine 
fusions the reported failures were only 7 per cent. with over-all good results in 68 per cent. In major non- 
unions the failure rate was 14.4 per cent. with over-all good results in 71 per cent. The incidence of failure was 
13 per cent. with merthiolate-preserved bone and 9 per cent. with the others. The Committee concluded that 
bank bone gives consistently poorer results than autogenous bone, but that it still has its place in selected 
cases. The use of frozen bone results in fewer complications and gives better results than that of bone pre- 


served with merthiolate 


Tuurspay, JANUARY 29, 1953 


The Use of Hyaluronidase in Clinical Orthopaedics. Dr. Wititam MacAusianpn, Jr, Dr. Joun J. 
GaArTLAND ®, and Dr. HaLtrorp HALLock “ reported gratifying results from the injection of the enzyme hyalu- 
ronidase (the spreading factor of Duram-Reynals) into hematoma, regions of ligamentous sprain, the site of 
recent fracture, into the hemarthrotic joints of hemophiliacs, into regions of threatened Volkmann's con- 
tracture, and into recently arthrotomized joints. One thousand to 1,500 TR units * of the enzyme are injected 
along with one to eight cubie centimeters of 1 per cent. procaine into the site of the fluid accumulation. To 
augment the action of the enzyme a pressure bandage is applied. Not only is excess fluid dispersed in the more 
common conditions cited but real hope may be not too far removed for the seemingly hopeless hemophiliac 
Dispersion of fluid results from the depolymerization of hyaluronic acid, the main constituent of the inter- 


cellular ground substance 
In discussion Dr. J. A. Key 7 asked if the enzyme would lessen swelling in Colles’ fracture and if it would 
check bleeding in the hemophiliae. 
Dr. Lege C. ScHLESINGER © had had favorable experience with the enzyme and asked about its effeet in 
the presence of infection. Dr. MacAusland replied that he had found hyaluronidase helpful in Colles’ frae- 
ture; it would not, however, arrest hemorrhage. He had not used it in infections 


The Use of Iproniazid in the Treatment of Bone and Joint Tuberculosis. Dr. Davin M. Boswortu ™, Dr. 
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Howarp A, Wricut ™, and Dr. J. WitttamM Frevpinc * reported their experiences with iproniazid in the 
treatment of sixty-six patients with tuberculosis of bones and joints, among whom there were ninety-eight 
tuberculous lesions. Forty-four of these lesions healed, thirty-seven were improved, and sixteen were unim- 
proved, The period of treatment extended from November 1951 to January 1, 1953. Their report is con- 
sidered dependable by the authors with respect to dosage, improvement, toxicity, laboratory findings, oper- 
ative complications, reaction to anaesthesia, and preoperative medication. In other respects — such as the 
question of permanency of recovery; studies of tissue cultures; nitrogen, calcium, and phosphorus balances; 
bone-ash determinations; roentgen changes; use with other drugs; vitamin treatment; dietary changes; con- 
trol of withdrawal of medication; the development of late and still unrecognized toxicities — new findings 
may arise and new conclusions may have to bedrawn. Five patientsdied. Fifty-seven gained weight. Fifty-four 
had satisfactory temperature records. Four patients of thirty-four with pain failed (» gain relief of their pain. 

Of the sinuses in thirty-eight patients, all sinuses healed in sixteen; the sinuses in thirteen closed; five 
were markedly improved. In four, the sinuses did not heal or show evidence of healing. 

As regards the bacteriostatic action of the drug on the Mycobacterium tuberculosis there were thirty-one 
patients with proved open lesions. Twenty-seven of these either healed so that further culturing was no 
longer possible or all cultures were negative throughout the period of medicatvon; three had only a single 
positive culture among many that were negative; one had an occasional positive culture. 

Streptomycin had been given prior to iproniazid therapy in fifty-three of the sixty-six patients but bene- 
ficial effects were present in only five; in the other forty-eight the benefit had ceased or the patient’s condition 
was actually deteriorating. Where patients had been improving satisfactorily on streptomycin, iproniazid was 
withheld. I[proniazid was given as the primary therapy in only thirteen of the sixty-six patients. 

Dosage had been determined strictly according to body weight accurately determined. The drug was 
begun at four milligrams per kilogram of body weight. If severe hypertoxicity or clonus supervened, the dose 
was dropped to two milligrams per kilogram and then gradually was raised to between three and four milli- 
grams per kilogram. Doses under three milligrams were much less effective. 

The average number of days of treatment was 140.1, the longest was fourteen months, the shortest 
twenty-eight days. 

Withdrawal of the drug over a period of several days is advisable; sudden withdrawal is to be avoided. 

Toxic symptoms included dizziness, tremor, positive Babinski reflex, hypertonic reflexes, clonus, eu- 
phoria, drowsiness, headache, tinnitus, psychosis, coma, mouth dryness, diaphoresis, visual accommodation 
weakness, urinary hesitancy, obstipation, impotence, flushing, twitching, and paraesthesia. 

The authors felt that hospitalization was advisable during the period of iproniazid administration. 

Laboratory tests had been carried out extensively. Findings were uniformly within normal limits except 
that there was a drop in the platelet count in thirteen of twenty-nine patients. In one patient there was a drop 
in the eosinophil count, and in fifty-two patients liver-function tests showed evidence of damage in nine. 
Later, regardless of iproniazid there had been a return to normal liver function, according to the tests. 

Anaesthesia and other standard preoperative drug therapy seemed to be unaffected by the iproniazid. 
Twenty-three open operations of major proportions were performed on patients in this series—all without 
complication 

Iproniazid seemed to have had no effect on tissue cultures, capillary proliferation, or epithelial stimula- 
tion. In high concentrations inhibition was observed. Generalized osseous decalcification seemed to occur 

after several weeks of medication 

In their discussion of the foregoing paper, Dr. Epwarp T. Evans ® and Dr. Freperic C. Bost * 
warmly endorsed the thoroughgoing clinical studies of Dr. Bosworth and his co-workers, and agreed with him 
in cautioning against too precipitate and indiscriminate use of a drug so potent and so potentially toxic. The 
question was asked if the drug had been used locally. Dr. Bosworth advised against this since the dosage 
could not be accurately controlled if the drug was given in that way. Its effectiveness was doubted and its 
toxicity was feared if it was so administered. Dr. Bosworth advised against giving the drug at present in con- 
junction with streptomycin, 


The Surgical Treatment of Spasmodic Torticollis, Dr. H. 'T. Wyets * and Dr. Joan R. Moore *, im- 
pressed by the small proportion of cases of this condition cured by psychiatric therapy and by Foerster’s 
explanation of the painful persistent or intermittent muscular contractions occurring “on the basis of an 
intermittent flow of thalamic impulses following lesions of the corpus striatum”, have turned to surgery as 
offering the best treatment at present available. The operation chosen consisted in the intradural section of 
both spinal accessory nerves and the anterior roots of the first three cervical nerves, bilaterally, together with 
unilateral intradural section of the anterior division of one of the fourth cervical nerves. The method had been 
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evaluated on the basis of outcome in nine patients, all of whom were dramatically relieved of all contractures, 
except one patient who retained a slight residual spasm unilaterally. Following operation the use of a brace 


has not been necessary, although cervical motor paralysis is very extensive at first, making necessary a con- 


scious balancing by the patient. The patients have been followed for one to seven years 


Treatment of Deformities of Pott's Fracture. Dr. 8. and Dr. Norman J. Rosenpere *7 
discussed the treatment of Pott’s fractures. In acute cases not only must the valgus deformity and widening 
of the ankle mortise be corrected but also union of the medial malleolus and restoration of the deltoid liga- 
cast is adequate. If frequent x-rays 


ment be assured. Usually manipulation and immobilization in a plaster 
reveal inadequate reduction or loss of position, open reduction and internal fixation are necessary. Where 
initial treatment has not been successful, open reduction can still be carried out successfully after a consider- 
able period, provided that osteo-arthritic changes, malunion of a large posterior fragment of the tibial articu- 
lar surface, or avascular necrosis of the talus is not present. The operative technique described included 
exposure through medial and lateral longitudinal incisions, a long oblique osteotomy of the fibula, manipula- 
tive correction of the valgus deformity in which a Thomas wrench is used if need be, restoration of the mortise 
by fixing the distal fibular fragment to the tibia by serew or bolt, fixation of the medial malleolus with bone 
graft and a Zuelzer plate, as well as the repair of the deltoid ligament when ruptured. Postoperative immo- 
bilization without weight-bearing was continued for three months. Four patients so treated with good func- 


tional results were reported. 

In discussion Dr. Joserpu 8. Bark * stressed that the procedure of late open reduction should be at- 
tempted only if the articular surfaces were inspected and were found to be in satisfactory condition at the 
time of operation. Otherwise, ankle fusion should be done, for this operation gives relief from pain and excel- 
lent function, except in climbing stairs or walking on rough ground. Dr. CarLo 8. Scupert *’ emphasized the 
importance of early open reduction of ankle fractures where closed reduction is not perfect, At this time, hair- 
line reduction is possible and osteoporosis has not developed to impair fixation. In his opinion, ankle fusion 


causes considerable disability and should be used as a last resort only. 


The following are the brief summaries of the thirty-two scientific exhibits presented at this meeting: 


Acetabulo-Arthroplasty. Dr. Roger and Dr. Ivan LovuGuien! showed a replacement 
prosthesis of either acrylic or stainless steel with the surgical technique and instruments for its use. This 
prosthesis is of one size with a round metal stem which is cut off on the trochanter side to fit the patient. 
It may be used to fit over a special plate, if desired. The acetabulum is revised to accommodate the prosthetic 


head. 


Bone and Joint Tuberculosis. Treatment with Iproniazid. Dr. Davin Bosworrn, Dr. Howarp Wricut, 
and Dr. Joseru FirevpinG 2 presented an excellent exhibit on their clinical experience with a new chemical 
for combating tuberculosis, which has been used primarily in patients who have not done well on strepto- 
mycin or who had overwhelming infections. Many in desperate condition when the treatment was started 


showed gratifying improvement 
In the use of this chemical there is such a narrow margin of safety that the dose must be accurately 


administered. The optimum dose is four milligrams per kilogram of body weight (by actual measurement) 
per day. More than this may produce toxic signs and less than this does not give the desired result. 


The toxic signs are mouth dryness, weakness of visual accommodation, hesitancy, dizziness, tremor, 


euphoria, paraesthesia, hyperactivity, hyperactive reflexes, clonus, and psychosis, Constant supervision of 
the patient is necessary to detect these changes early. Withdrawal must be gradual over a one-to-three week 


period 
Sixty-six patients have been treated to date with sixteen failures. However, many of them would have 


died under other methods. This is a preliminary report and further experience over a longer period of time 


is needed to evaluate the drug fully. 


Bone Grafts: Experimental Study. Dr. Crawrorp J, Campse i and Dr. Tuomas Brower *. 
This material was attractively presented with good slides showing the results of various types of bone 
grafts in animals. The results were similar to other exhibits of this nature and were subject to the same 


limitations. 


8 10515 Carnegie Avenue, Cleveland 6, Ohio 
57 13995 Superior Road, Cleveland, Ohio 

88 234 Marlborough Street, Boston, Massachusetts 

89 104 South Michigan Avenue, Chicago 3, Illinois 

! University of Washington School of Medicine, Seattle, Washington 

*Sea View Hospital, Staten Island, New York, and St. Luke's Hospital, New York, N.Y. 
® Albany Medical College, Albany, New York 
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Plastic Draping in Orthopaedic Surgery. Dr. Bart Coie, Dr. Frerscn, and Dr. L. J. 
\ demonstration of the use of prepared sterile plastic drapes was presented. This material would be 


useful in a disaster area if it were stock-piled for that purpose 


Diagnostic Problems. American AcapeMy or ORTHOPAEDIC SURGEONS, COMMITTEE ON PATHOLOGY 
This was a well presented study of twelve eases giving the history, physical and laboratory findings, 
and the x-ray and COXA In each case it was possible to make the diagnosis from these 
examinations. However, the cases were not easy. It is doubtful that many were able to diagnose them all 
It is felt that this type of exhibit should be encouraged. Perhaps it would stimulate more careful study if the 
members were required to list their diagnoses and deposit them in a box, a prize being offered to the ones 


obtaining the best score 


The Oregon Bone Tumor Registry. Dr. Georce W. Corrrecse and Dr, SHELDON JACOBSON ° 

The establishment of a state bone tumor registry at a medical center under the supervision of a com- 
petent pathologist would, they felt, give a better service to that area, as well as help to accumulate a series of 
valuable pathological material. In this exhibit the specimens could not be adequately studied because the 


microscopic slides were of too low a magnification 


The Arthrotomized Knee: An End-Result Study. Dr. Stonty N. Ercuennourz and Dr. Arruur 5S 
ABRAMSON ' 

This exhibit re-emphasized the value of restoration of quadriceps power in the postoperative manage- 
ment of knees subjected to surgery. A demonstration of a method of exercise for this purpose was presented. 


Further Studies on Horizontal Lateral Roentgenography of the Hip in Children. Dr. Hersert C. Fert, 
Dr. J. Dr. James C. Barner, and Dr. Hersertr C. Fert, JR.’ 
This exhibit demonstrates the authors’ technique of measuring the degree of anteversion of the neck 


of the femur by x-ray in cases of congenital dislocation of the. hip. 


Vechanism of Nerve-ltoot Compression by the Posterior Elements in Spondylolisthesis and Spina Bifida 
Occulta of the First Sacral Segment. Dr. Geravp G. Girt, Dr. L. Warre, and Dr. Joun G. MANNING 

The authors present a new concept of the mechanism of production of low-back and sciatic pain in 
cases of spondylolisthesis and spina bifida oeculta. In cases of the former they feel that a fibrocartilaginous 
mass at the area of pseudarthrosis of the pedicle produces nerve-root compression. Relief is obtained by 
removal of this mass as well as of the posterior element and the ligamentum flavum without spine fusion. In 
cases of spine bifida oceulta of the first sacral segment, pain may be produced on extension of the back by 
pressure on the cauda equina caused by the spinous process of the vertebra above. This spinous process may 
be fused with a process of the remnant of the spinous process of the bifid vertebra below. This produces a long 
caudal process which causes pressure on backward bending 

Again the condition is relieved by removal of this offending element. The number of patients so treated 
is small and the period of follow-up short. Further study is necessary to determine whether or not this con- 
cept is correct, but experience so lar has been confirmatory and results have been good. 


Use of Intermittent Traction in the Cervical Spine Syndrome. Dr. Jesse B. GRIFFITH *. 

Dr. Griffith demonstrated an ingenious machine to apply traction of various strengths and duration 
to the cervical spine. Very strong traction may be used if applied at the rate of four pulls per minute, a method 
of application which he claims is more effective than continuous lesser traction. 


Biomechanics and Photo-Elastic Stress and Strain Analysis in Arthroplasty of the Hip. Dr. Eowarp J 
Hapousn 

By means of transparent plastic models of the upper end of the femur Dr. Haboush demonstrated 
the points of stress when pressure was applied to the head. These were determined by the variable alteration 


in polarized light. The stress points as demonstrated seemed to be in line with our concepts. He also dem- 


onstrated a prosthesis consisting of a femoral head and an acetabular socket, both of which were made of 


Vitallium 


Poliomyelitis. Surgical Rehabilitation of the Calcaneous Foot and Apparatus for the Upper Extremity. 
Dr. C. b. Irwin “. Operative technique of transposition of the posterior tibial and peroneal tendons to the 


‘east St. Louis, [linois 
» University of Oregon Medical School, Portland, Oregon 
® Veterans Administration Hospital, Bronx, New York 
St. Charles Hospital, Brooklyn, N. ¥ 
Francisco, California 
’ Pittsburgh, Pennsylvania 
® New York, N. Y. 
“ Georgia Warm Springs Foundation, Warm Springs, Georgia 
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caleaneus and postoperative follow-up were shown. Various splints were also demonstrated for exercise of 


the upper extremity 


Early and Late Treatment for Subcapital and Transcervical Neck Fractures of the Hip. Dr. Vucene L 
Jewrrr, Dr. Prep H. and Dr. DeWrrr Stanrorp © 

The various uses of the Jewett nail were illustrated. The exhibitors recommend its use for neck fractures 
as well as for trochanteric fractures, particularly as the nail may be used with a prosthetic head fitted over 


its end, should aseptic necrosis or non-union occur, requiring reconstruction. In some instances the nail need 
not be removed. The practical value of this feature for trochanteric fractures as well as for neck fractures 


seems doubtful 


Fractures of the Forearm. Dr. WitttAmM JOHNSON ' presented methods of management of forearm frac- 
tures with external skeletal fixation following reduction as well as with intramedullary fixation 


Management of Hemophilic Arthritis. Dr. Henry H. Jorpan and Dr. Francis B. 
An interesting and large (forty-five eases) series of hemophiliac patients was presented. The advantages 
of conservative measures were pointed out which include correction of deformity by cast and brace and the 


control of hemorrhage by whole-blood transfusions 


Easter Seal Library Services. Mr. LAWRENCE J. Linck ©. 
A large and seemingly complete library collection is maintained and made available by The National 


Society for Crippled Children and Adults 


Functional Fixation of Fractures. Dr. W. 1K. Massie and Dr. O. B. Murpny 
The authors make a plea for adequate internal fixation of fractures where open reduction is indicated 
so that the use of external fixation may be eliminated or markedly lessened. They show that in patients in 
whom intramedullary fixation does not prevent rotation a plate should be added. In this manner early active 


use of the injured extremity may be made possible 


Arthroplasty of the Hip. Dr. Hlowarp A. Menpetsoun and Dr. 


Complications following Replacement 


Seymour L, ALBAN 

A report of forty patients in whom forty-five replacement prostheses had been used in hip reconstruc- 
tion was presented. Of these cases 57 per cent. had some form of complication. Infection, however, was not a 
major problem. This exhibit demonstrated that there is much to be learned regarding the use of prostheses 


for the upper end of the femur 


Scapulocostal Syndrome. Dr. Anruur A. Micuece and Dr. Freverick J. KRUEGER 
These exhibitors listed most of the conditions which may cause pain and tenderness (trigger-points) 
about the shoulder girdle under the heading of seapulocostal syndrome. These they treated by injection of 


the tender areas with novoeain. Good results were reported 


Substitution of the Talus Head for the Talus Body. Avulsion Fracture of the Talus Bone, Dr. Karu D. 
McBrive and Dr. D. Harris 

Six cases of fracture or fracture-dislocation of the talus “were demonstrated in which the body of 
the talus was removed. The ankle joint is reconstructed by the substitution of the head of the talus in such a 
way that the articular cartilage of the head is in contact with the distal end of the tibia. The head is fixed 
to the caleaneus with one metal serew. Good results were reported even though the head of the talus under- 


went asceptic necrosis. 


Regional Stress Angiography of the Hip. Dr. Jesse T. Nicnouson, Dr. Harvey P. Koren, and Dr. 
FRANK A. Marrer”’, 

This was a study of the effect of the ‘‘frog-leg”’ position as used in the treatment of congenital dislocation 
of the hip on the circulation about the hip. Using fresh autopsy material from infants, the authors injected 
the arteries with radiopaque material. They found that in the “frog-leg”” position there was interference with 
filling of the medial and lateral circumflex arteries; this filling defect can be corrected by an adductor tenot- 


® Orlando, Florida 

The Galesburg Clinic, Galesburg, Illinois 

'' The Hemophilia Found: ition, Ine., New York, N. 

'® The National Society for ¢ ‘rippled Children and Adults, Ine., Chicago, Llinois 

6 Lexington, Kentucky 
? Wadsworth Hospital, Veterans Administration Center, Los Angeles, California 

‘8s New York Medical College, New York, N. Y., and the United States Public Health Hospital, Staten 
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Children’s Hospital, Philadelphia, | onnsy lv: ania 


VOL, 35-A, NO. 2, APRIL 1953 


Lig 
> 
i 
al 
aA a 


510 PROCEEDINGS 


omy. The question was raised by some of the effect on the circulation of the position of abduction and internal 
rotation both before and after derotational osteotomy, as well as in the case of an untreated congenital 


dislocation of the hip 
Retention of the Foetal Position. Dr. Syuvesrer J. O'Connor, and Dr. Carn 
This was a well presented exhibit showing postnatal effects of the foetal position on the extremities 


of the infant. The retained position may need correction 


King-Sized X-Rays. Dr. R. Beverty Raney, Dr. Ernesr H. Woop, Dr, C. A. Bream, and Dr. 


James G. MeC ®, 


This exhibit demonstrated a method of obtaining large and detailed x-ray films which show bone detail 
much more clearly than the conventional x-rays. It should be useful in bringing out obscure lesions of bone. 
The technique is simple and not expensive after a special tube with a small focal point has been obtained. 


Application o} Various 7 ypes oj Body Casts. Dr. J.C. Rosse R, Dr. W.A. CRAIG, Dr. C. H. Lat DER, Jr. 
and Dr. Donatp Norquist 

The authors demonstrated by actual application their methods of applying and using three types of 
body casts. For these, they used their special frame. This device certainly works well in their hands and 


should improve the general use of body casts 


Experiences with the Bone Bank. Dr. Norman J. Rosenperc and Dr. Georce W. BENNerr *, 
This exhibit showed various uses of bank bone. According to the cases reported, this form of graft lias 


worked out well in their experiences 


Two-Stage Syme’s Amputation. Cor. AuGusr W. Sprrr er ®, 

This was an impressive demonstration of what can be done to conserve the length of the extremity 
in badly damaged feet by the use of sound principles and antibiotics. Some very satisfactory Syme stumps 
had been obtained in cases that would ordinarily have been subjected to below-the-knee amputations, A new 


light plastic prosthesis to be used with a Syme stump was also exhibited. 


Oblique X-Ray Studies of Hip Dislocation. Dr. Currorv C, Taytor and Dr. Cart D. Marrz*. 
The exhibit consisted of a demonstration of a method of obtaining oblique x-rays of the pelvis at a 45- 
degree angle in cases of congenital dislocation of the hip. By this method it can be shown whether the dis- 


location is anterior or posterior 


Gross Osleopathology of Arthritis. Dr. J. Tosix, Dr. T. D. Stewart, and Dr. Roperr C 
HLAWKINS 
A collection of arthritic specimens was presented which included material showing arthritic changes in 


animals, 


Equipment Aids Developed in the Orthopaedic Section. Maxwe.. Aim Force Base Hosprrar *. 
This consisted of a demonstration of an especially built table to be used in the nailing of fractured hips 
or in other hip surgery in which x-ray examinations are required. A hydraulic exercising machine was also 


shown 


Vanagement of Poliomyelitic Patients with Respiratory Difficulty. Dr. Harr bk. VAN River *’. 
A rather complete array of methods was demonstrated of meeting respiratory needs in paralytic polio- 
myelitis. Various types and sizes of respirators were shown, as well as tilt boards, Qpositive_suction appa- 


ratus, and tracheotomy sets 


Experimental Studies with Self-Curing Acrylic as Applied to Orthopaedic Surgery. Dr. Leon L. WiLtse 


and Dr. Ricnarp bk. Hain 
This was an interesting demonstration of self-polymerizing plastics which can be molded to desired 
shapes or configurations at the operating table and which become quite hard at body temperatures. Animal 


21 Ann Arbor, Michigan 

2 University of North Carolina School of Medicine, Chapel Hill, North Carolina 

*8 Los Angeles Orthopaedic Hospital, Los Angeles, California 

* Veterans Administration— Mt. Sinai Hospitals, Western Reserve University, Cleveland, Ohio 
* Walter Reed Army Hospital, Washington, D. C. 

St. Vincent's Hospital, Indianapolis, Indiana 

27 Georgetown University Medical Center and Smithsonian Institute, Washington, D. C. 

28 Maxwell Air Force Base, Alabama 

2® National Foundation for Infantile Paralysis, New York, N. Y. 
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experimentation has suggested that these substances gave promise of usefulness in the fields of bone replace- 
ment and internal fixation. The plastics seem to be fairly inert in the tissues and if so, should have many uses. 


An excellent selection of films was presented on the Audio-Visual Program under the chairmanship of 


Dr. Lee Ramsay Straub. The program was as follows: 


JANUARY 24 


Afternoon Session 
Transtrochanteric Osteotomy of the Femur for Non-Union, 
Stanley 8. Haft, M.D., Los Angeles, California. 
Technique of Horizontal Lateral Roentgenography of the Hip in Children 
Herbert C. Fett, Jr. M.D., Herbert C. Fett, M.D., Donald J. Magilligan, M.D., and James C 
Barnett, M.D., Brooklyn, New York 
Reconstruction of a Severely Injured Forearm. 
R. A. Murray, M.D., Temple, Texas 
The Magnuson Operation for Habitual Shoulder Dislocation, 
T. A. Lynn, M.D., Los Angeles, California 
Surgical Approaches to the Hip Joint 
LeRoy Abbott, M.D., San Francisco, California. 
Home Rehabilitation of Severe Post-Poliomyelitic Paralysis. 
Robert O. Whitson, M.D., Baytown, Texas 
Plastic Interposition in Knee Reconstruction. 
Duncan MeKeever, M.D., Houston, Texas and F. Garrett Pipkin, M.D., Kansas City, Missouri. 


SunNDAY, JANUARY 25 


Afternoon Session 
Congenital Torticollis, Chandler Excision of Sternocleidomastoid. 
Joseph H. Reino, M.D., Bethlehem, Pennsylvania 
The Mortised Bone Block Facet Fusion Operation for the Lumbar Spine. 
Marl D. MeBride, M.D., Oklahoma City, Oklahoma 
Flexor-Tendon Grafting in the Hand 
Walter Graham, M.D., Santa Barbara, California. 


Turspay, JANUARY 27 


Afternoon Session 
Steindler Tendon Transplantation at the Elbow 
Leo Maver, M.D., New York, N. Y 
Medullary Nailing for Fractures of the Tibia 
J. O. Lottes, M.D., L. J. Hill, M.D., 8. M. Leydig, M.D., and J. A. Key, M.D., St. Louis, Missouri, 
Primary Vitallium Mold Arthroplasty for Fracture Dislocation of the Hip 
Paul R. Lipscomb, M.D., Rochester, Minnesota 
Upper Extremity Prosthetics. 
Veterans Administration, Augustus Thorndike, M.D., Acting Director, Prosthetic and Sensory 
Aids Service in Cooperation with the Staff of the Artificial Limbs Project, Department of 


Engineering, University of California at Los Angeles. 


WepNespay, JANUARY 28 


Afternoon Session 
Lliotibial Band Syndrome 
C.E. Irwin, M.D., Warm Springs, Georgia 
The Mechanism of Nerve-Root Compression in Spondylolisthesis as Revealed at Surgery. 
Gerald G. Gill, M.D., San Francisco, California 
The Story of Luey. 
Carl A. Maxwell, M.D., West Orange, New Jersey. 


An exceptional program of Instructional Courses was arranged by Dr. Charles N. Pease, Chairman of 
the Instructional Course Committee, The Instructional Course dinner, held on Monday evening, January 


26, was again highlighted by the “Panel of experts” 


The first Executive Session was held on Sunday afternoon, January 25. The following new members 


were indueted: 


Nick J. Accardo, M.D., New Orleans, Louisiana 
Albert B. Accettola, M.D., Staten Island, New York 
John Henry Aldes, M.D., Los Angeles, California 
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Cameron 8. Allen, M.D., Vancouver, British Columbia, Canada 
Martin Anderson, Jr.. M.D., Denver, Colorado 
Robert F. Anderson, M.D, Salem, Oregon 

William Argo, M.D., Fresno, California 

Leon Joseph Armalavage, M.D., Gary, Indiana 

John D. Ashby, M.D., Battle Creek, Michigan 

Stanley M. Bach, M.D., Omaha, Nebraska 

Walter L. Bailey, M.D., Wilmington, Delaware 
W. Bank, M.D., Enid, Oklahoma 

Harry Barnett, M.D., Chicago, Ilinois 

Chester K. Barta, M.D., San Diego, California 
Gerhard H. Bauer, M.D., Ann Arbor, Michigan 
Bauman, M.D., Warren, Ohio 

John C. Becker, M.D., Reno, Nevada 

John Joseph Beer, M.D, St. Paul, Minnesota 

Donald F. Bellamy, VI.D., Oakland, California 

Harry Edward Beller, M.D., Miami, Florida 
Theodore J. Bender, Jr... M.D., Mobile, Alabama 
Alfred R. Berkeley, Jr., M.D., Charlotte, North Carolina 
Isabel Bittinger, M.D... Winston-Salem, North Carolina 
Michael Bonfiglio, lowa City, lowa 

Maccabae Boorstein, M.D., Flushing, New York 
Robert F. Botkin, M.D., Pittsburgh, Pennsvivania 
Walter L. Butterfield, Jr., M.D., Hartford, Connecticut 
Lynn Randall Callin, M.D., Rochester, New York 
Anthony L. Camarda, M.D., Bridgeport, Connecticut 
Thomas Campanella, M.D., Baton Rouge, Louisiana 
Mdmond Chadwick Campbell, M.D., Lake Charles, Louisiana 
William 8S. Cappeller, M.D., San Francisco, California 
(. Sanford Carlson, M.D., Knoxville, Tennessee 

James C, Carmack, M.D., San Bernardino, California 
Earnest B. Carpenter, M.D., Richmond, Virginia 
Robert Ernst Carroll, M.D., New York, N. ¥ 

John Marshall Carter, M.D., Huntington, West Virginia 
S. Ward Casscells, M.D., Wilmington, Delaware 
Robert H. Cassidy, M.D., Milwaukee, Wisconsin 
Havnes Burke Cates, M.D., Wilmington, Delaware 
Morgan R. Colbert, M.D., Louisville, Kentucky 

John Fletcher Comer, M.D., Birmingham, Alabama 
Weston Carrier Cook, M.D., Columbia, South Carolina 
Daniel Gi, Costigan, M.D., Louisville, Kentucky 
‘ieorge W. Cottrell, M.D., Portland, Oregon 

\usmon Culmer, Jr... M.D., Grand Forks, North Dakota 
John Nicol Daly, M.D., Rochester, New York 

John James Davies, M.D., Moline, Illinois 

Joseph Robert Deitz, M.D., Trenton, New Jersey 
Cornell Leonard Dereng, M.D., Chicago, Illinois 

Fred Dexter, M.D., Albany, New York 

Richard B. Donaldson, M.D., Chattanooga, Tennessee 
Michael M. Donovan, M.D., Houston, Texas 

Paul Duffy, M.D., Cincinnati, Ohio 

Peter J. Dulligan, Jr., M.D., Brooklvwn, New York 
William R. Raton, M.D., Pittsburgh, Pennsylvania 
Norman Egel, M.D., Rochester, New York 

Sidney N. Kichenholtz, M.D... Yonkers, New York 
Robert Bo Houston, Texas 

Herman Los Angeles, California 
William B. Ferguson, Lafavette, [ndiatia 
edward Joseph Ferrarone \l Springfield, Massachusetts 
Herbert C. Fett, Jr, M.D., Brooklyn, New York 

John C. Feuling, M.D., Duluth, Minnesota 

John Florence, M.D., Oklahoma City, Oklahoma 
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Lee Thomas Ford, Jr., M.D., St. Louis, Missouri 
Samuel H. Frarerman, M.D., Chicago, Illinois 
elmer F. Franseen, M.D., Springfield, Massachusetts 
Zachary Bert. Friedenberg, M.D., Philadelphia, Pennsylvania 
Calvin Edward Gantenbein, M.D., Portland, Oregon 
Isaae L. George, M.D., Baton Rouge, Louisiana 
Joseph Howland Gill, Vancouver, Washington 
Benjamin 8. Golub, M.D., New York, N. Y 
Marvin C. Goodman, M.D., Lancaster, Pennsylvania 
Homer Graham, M.D., Burbank, California 

Alan W. Gray, M.D., Los Angeles, California 
Marvin C. Green, M.D., Toledo, Ohio 
Lawrence L. Griffin, M.D., Austin, Texas 
Joseph F. Gross, M.D., Omaha, Nebraska 
John F. Grube, M.D., Manhattan Beach, California 
Walter Andrew Gunther, M.D., Troy, New York 
Herbert A. Hamel, M.D., Kansas City, Missouri 
Russell D. Harris, M.D., Oklahoma City, Oklahoma 
Arthur Raymond Hartwig, M.D., San Francisco, California 
Mark R. Harwood, M.D., Syracuse, New York 

Kiwood N. Hathaway, M.D., Marysville, California 
Robert C. Hawkins, I], M.D., Toledo, Ohio 

Carl L. Holm, M.D., Salem, Oregon 

Robert V. Holman, M.D., Brooklyn, New York 
William W. Howe, Jr., M.D., Rochester, New York 
Bernard J. Hubenet, M.D., Rutland, Vermont 

John Marshall Hundley, M.D., Little Rock, Arkansas 
John Cyrus Ivins, M.D., Rochester, Minnesota 

Otis 2. James, Jr., Kansas City, Missouri 

Walter F. Jennings, M.D., Hartford, Connecticut 
Claran H. Jesse, M.D., Ardmore, Oklahoma 

Porteous I. Johnson, M.D., Muskogee, Oklahoma 

Asa ©. Jones, M.D., Lima, Ohio 

Richard H. Jones, M.D., Minneapolis, Minnesota 

Saul R. Kaplan, M.D., Philadelphia, Pennsylvania 
Jacob Feuer Katz, M.D., New York, N. Y 

Daniel O. Kayfetz, M.D., Pittsburg, California 

Edward F. Kickham, M.D., Saginaw, Michigan 

F. Bruce Kimball, M.D., San Diego, California 

tobert M. Kimball, M.D., San Diego, California 

Joe W. King, M.D., Houston, Texas 

Robert J. W. Kinzel, M.D., Indianapolis, Indiana 
William A. Klein, M.D., Duluth, Minnesota 

William Ewart Knight, M.D., Fort Smith, Arkansas 
George L. Kraft, M.D., North Hollywood, California 

William Kruger, M.D., Newark, New Jersey 

Raymond F. Kuhlmann, M.D., Burlington, Vermont 

Morris Lang, M.D., Kankakee, Ilinois 

Joseph Thurston Leach, M.D., Columbus, Ohio 

Moses Leeb, M.D., Cleveland, Ohio 

Milton I. Lenobel, M.D., St. Louis, Missouri 

Morton H. Leonard, M.D., El Paso, Texas 

Thomas T. Lewis, M.D... San Mateo, California 

Cuvier P. Lipscomb, M.D., Fort Worth, Texas 

Donald W. Lyddon, M.D., Roekford, Hlinois 

Ford J Macpherson, M Shreveport, Louisiana 

Herbert Kx Magill, Brookline, Massachusetts 

Samuel Manelis, M.D, Fall River, Massachusetts 
William Massie, Lexington, Kentucky 
Carl A. Maxwell, M.D., Morristown, New Jersey 
Donald P. MeDonnell, M.D., Whittier, California 
John J. MeGillicuddy, M.D., Boston, Massachusetts 
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Sidney R. MePherson, M.D.) Hartford, Connecticut 
Creorge G. MeShatko, M.D., West Point, New York 
tobert Brown Mearns, M.D., Sacramento, California 
Harry Merliss, M.D., Hackensack, New Jersey 
John F. Merritt, M.D., Santa Barbara, California 
Paul W. Meyer, M.D., Kansas City, Missouri 
Cieorge R. Miller, M.D., Gastonia, North Carolina 
Walter R. Miller, San Francisco, California 
Paul R. Milligan, M.D., Salt Lake City, Utah 

Jack W. Millis, M.D., Toledo, Ohio 

Joseph J. Mira, M.D., Alton, Illinois 

Howard Mitehell, M_D., Lineoln, Nebraska 
James M. Muckley, M.D., Canton, Ohio 

Owen B. Murphy, M.D., Lexington, Kentucky 
tobert Delevan Mussey, M.D., Urbana, Illinois 
John W. Naame, M.D., Atlantie City, New Jersey 
k:lwin G. Neal, M.D., Miami Shores, Florida 
William Nelson, M.D., Denver, Colorado 

Anthony V. Nevulis, M.D., New Britain, Connecticut 
William Hl. Newman, M.D., New Orleans, Louisiana 
Werner Nobel, M.D., Brooklyn, New York 

Kugene Jorgen Nordby, M.D., Madison, Wisconsin 
Theodore Norley, M.D., West Palm Beach, Florida 
William H. Ocetting, Jr.. M.D., New Rochelle, New York 
Laszlo Ormandy, M.D., Washington, D. C 

Caesar F. Orofino, M.D., Memphis, Tennessee 
Frank F. Parrish, M.D., Houston, Texas 

Jack Paschall, Jr.. M.D., Pasadena, California 
Frank Porter Patterson, M.D., Vancouver, British Columbia, Canada 
Frank F. Paxton, M.D., Glendale, California 

Aaron W. Perlman, M.D., Cincinnati, Ohio 

W. Houston Price, M.D., Chattanooga, Tennessee 
Ira H. Rapp, M.D., Charlotte, North Carolina 

Eber Resnick, M.D., Syracuse, New York 

Robert M. Richman, M.D., New York, N. ¥ 

Kdwin G. Robinson, M.D., Portland, Oregon 

Robert A. Robinson, M.D., Rochester, New York 
Ralph G. Rohner, M.D., New York, N. ¥ 

William C. Roland, M.D., Newport, Rhode Island 
Robert L. Rosen, M.D., Mount Vernon, New York 
Norman J. Rosenberg, M.D., Cleveland, Ohio 

Carl ke. Rothschild, M.D., Englewood, New Jersey 
Andrew C. Ruoff, III, M.D., Paterson, New Jersey 
Lyle W. Russell, M.D., Miami, Florida 

Paul Fk. Ruuska, M.D., Seattle, Washington 

Otto H. Salsbery, M.D., Covington, Kentucky 
Richard Seandalis, M.D., Alhambra, California 
Monroe Schneider, M.D., Brooklyn, New York 

Julius Sehneiderman, M.D., Forest Hills, New York 
William Sehwingel, M.D., Aurora, Illinois 
Cieorge J. Seaman, M.D., Brooklyn, New York 

Svdnev Sewall, M.D., Hartford, Connecticut 

Paul V. Shannon, M.D., Worcester, Massachusetts 
Nathan Shechter, M.D., Rock Island, [linois 
George W. Shelton, M.D., Chattanooga, Tennessee 
Ned Manfred Shutkin, M.D., New Haven, Connecticut 
Robert S. Siffert, New York, N.Y 


Stanley David Simon, M.D, Providence, Rhode Island 
Frank S. Skopek, M.D, Toledo, Ohio 

Robert A. Sobel, M.D, Detroit, Michigan 

Carlo Sorrell, M.D... New York, N. 

August W. Spittler, M.D., Washington, 
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John R. Stacy, M.D., Oklahoma City, Oklahoma 
Frank H. Stelling, II], M.D., Greenville, South Carolina 
Theodore Booth Strange, M.D., Wilmington, Delaware 
Louis J. Strobino, M.D., Utiea, New York 

William Stryker, M.D., Corona, California 

Alvin L. Swenson, M.D... Phoenix, Arizona 

Leland L. Swenson, M D., Muskegon, Michigan 

Chung Chang Tan, M.D., Fresno, California 

Stanley 8. Tanz, M.D., Tueson, Arizona 

Michael Taranto, M.D., Elizabeth, New Jersey 

Lloyd Taylor, M.D., Denver, Colorado 

Willis J. Taylor, M.D., Shreveport, Louisiana 

Philip C. Trout, M.D., Roanoke, Virginia 

Samuel L. Turek, M.D., Chicago, Illinois 

Abraham L. Umansky, M.D., New York, N. Y. 

Victor B. Vare, Jr., M. D., Phoenixville, Pennsylvania 
W. Hunter Vaughan, M.D., El Paso, Texas 

William L. Waldrop, M.D., Oklahoma City, Oklahoma 
Harry R. Walker, M.D., Oakland, California 

Delbert A. Ward, M.D., Boise, Idaho 

Francis Leon Ware, M.D., Dallas, Texas 

Thomas Pickney Waring, M.D., Savannah, Georgia 
William C. Warner, M.D., Jackson, Mississippi 
Hloward Ayres Wright, M.D., New York, N. Y. 
Samuel C. Yachnin, M.D., Passaic, New Jersey 
Wayne W. Zimmerman, M.D., Tacoma, Washington 


At the second Executive Session, the following officers and committeemen were elected: 
President; Harold B. Boyd, M.D., Memphis, Tennessee 
President-Elect: T. Campbell Thompson, M.D., New York, N. Y 
Vice-President: Charles N. Pease, M.D., Chicago, Ilinois 
Secretary: John R. Norcross, M.D., Chicago, Illinois 
Treasurer: H. Relton MeCarroll, M.D., St. Louis, Missouri 
Librarian-Historian: Claude N. Lambert, M.D., Chicago, Hlinois 
Junior Members of Executive Committee: 

William H. Bickel, M.D., Rochester, Minnesota 

William M. Deyerle, M.D., Richmond, Virginia 
Member of Membership Committee: Edward T. Evans, M.D., Minneapolis, Minnesota 
Member of Committee on Scientific Investigation: Carroll B. Larson, M.D., lowa City, lowa 
Member of Committee on Public Relations: Donald B. Slocum, M.D., Eugene, Oregon 
Member of Program Committee: Alvin J. Ingram, M.D., Memphis, Tennessee (Chairman) 
Member of Committee on Instructional Courses: William A. Larmon, M.D., Chicago, Hlinois 
Vember of Committee on Audio-Visual Education: J. Vernon Luck, M.D SLos Angeles, California 
Vominees to The American Board of Orthopaedic Surgery: 
Clarence H. Heyman, M.D., Cleveland, Ohir 
Leo S. Lucas, M.D., Portland, Oregon 
The presidential medallion was presented to President Francis M. McKeever by Past-President Joseph 


S. Barr. 
The gavel was presented to the new President, Harold B. Boyd, by the retiring President, Francis M. 


McKeever. 


The Annual Dinner was held on Wednesday evening, January 28, at which time the Kappa Delta Award 
was made. Dr. Charles Gregory and Dr. George J. Garceau were the recipients of this award. Other awards 


were made as follows: 
Scientific Exhibits 
Gold Medal Award 
1. David Bosworth, M.D., Howard Wright, M.D., and Joseph Fielding, M.D., New York, N. Y. 
Bone and Joint Tuberculosis—Treatment with Marsilid. 
2. R. Beverly Raney, M.D., Ernest H. Wood, M.D., C. A. Bream, M.D., and James G. McClure, 
M.D., Chapel Hill, North Carolina. 
King-Sized X-Rays. 
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Certificate of Merit 
1. Herbert C. Fett, M.D., Donald J. Magilligan, M.D., James C. Barnett, M.D., and Herbert C 
Fett, Jr, M.D, Brooklyn, New York 
Further Studies on Horizontal Lateral Roentgenography of the Hip in Children. 
2. Howard A. Mendelsohn, and Sevmour L. Alban, M.D., Los Angeles, California 
Compheations Following Replacement Arthroplasty of the Hip 
3. Sylvester JI. O'Connor, M.D., and Carl kk. Badgley, M.D., Ann Arbor, Michigan. 
Retention of Foetal Position 
1. Clifford C. Taylor, M.D., and Carl D. Martz, M.D., Indianapolis, Indiana 
Oblique X-Ray Studies of Hip Dislocation 
Gadget Exhibits 
Certificate of Merit 
1. Joseph Ie. Brown, M.D., Cleveland, Ohio, and Lyman Smith, M.D., Elgin, Illinois. 
An Obliquely Corrugated Staple for Firm Fixation of Cancellous Bone 
2. T. Campbell Thompson, M.D., New York, N.Y 
Template and Temporary Fixing Device for Use During Intramedullary Nailing. 
ludio-Visual Program 
Ciold Medal Award 
Irwin, M.D., Warm Springs, Georgia 
lliotibial Band Syndrome 
Certificate of Merit 
1. R.A. Murray, M.D., Temple, Texas 
Reconstruction of a Severely Injured Forearm 
2. LeRoy Abbott, M.D., San Francisco, California 
Surgical Approaches to the Hip Joint 
Special Certificate of Merit and Gratitude was presented to Professor Oscar Scaglietti, Florence, Italy, 
for his film on “Congenital Dislocation of the Hip is 


The American Academy of Orthopaedic Surgeons will hold its Twenty-first Annual Meeting at the 
Palmer House, Chicago, [inois, January 23 to 28, 1954. The 1955 meeting is to be held at the Statler Hotel, 


Los Angeles, California, January 20 to February 3, 1955 


AMERICAN SOCIETY FOR SURGERY OF THE HAND 


The | 
January 28 and 24, 1953, preceded by a Clinical Day in Milwaukee. The program for the Clinical Day was 
planned by Dr. William Hl. Frackelton, President of the Society 


ighth Annual Meeting of the American Society for Surgery of the Hand was held in Chicago on 


Tuurspay, JANUARY 22, 1953 


Clinical Session at the Columbia Hospital, Milwaukee 


The morning portion of the program consisted of the presentation of a large and interesting group of 
patients. These were presented by Dr. H. Frackevron and Dr. Joun P. Dockror? and in- 
cluded cases of congenital hand deformities, tumors, Dupuytren’s contractures, burns, tendon injuries, 
nerve injuries, finger-tip losses, compound injuries, crush injuries, phalangization problems, degenerative 
changes from trauma, ischaemic paralyses, and some assorted neurological problems 

\ large group of cases of syndactylism were presented. These patients were all children and it was 
pointed out that, if only the soft tissues were involved, repair should be done between the ages of four and six 
years. If there was bony union of the fingers, a preliminary procedure was done to separate the fingers; and 
the use of a small split graft was advocated. This was done as early as possible, and a definite separation 
of the soft tissue was postponed until a more suitable age was reached. It was interesting that the mothers 
of many of these patients also had syndaetylism. Dr. Frackelton was asked why he did not operate on the 
mothers, and he pointed out that very few of them had the time or the inclination to have the surgery done 
Most of them had become accustomed to the cosmetic defect and they had become adjusted to the functional 
loos 

The problem of Llymphoedema of the arm and hand following radical mastectomy was discussed. A 
most interesting patient was demonstrated who had been seen because of a massive lymphoedema. Meas- 


ures to improve this had consisted of elevation of the hand and arm at night. This was accomplished by hav- 
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led from a pole at the side of the bed The patient had 
1e entire arm. This had been tailor-made to 


ing the patient wear a heavy glove which was suspen 
also been fitted with a special heavy type of elastic gauntlet for th 


her measurements 


\ group of patients who had been operated on for Dupuy tren’s contracture were demonstrated to iblus- 


time which occurs in this disease 


trate the great individual variation in postoperative recovery 
For the tendon grafts, the extensor tendons of 


Many patients with tendon and nerve injury were seen 
No motion was started for at least three weeks 

free grafts, body pedicles, and cross finger Haps 
are probably less widely used. Results, 


the foot seem to be preferred 
Finger-tip losses were treated with a variety of grafts; 
were employed, The cross finger flaps were of special interest since they 
however, compared favorably with the use of body pedicles and were an improvement over the free-graft 
technique 
Many complicated reconstructive problems were shown, and much interesting discussion followed. 
After the presentation of patients, various subjects were discussed. Summaries of these discussions 
follow: 
discussed the syndrome of serum neuritis following the use ol 


Serum Neuritis. Dr. JouN L. GaRVEY 4 
1038. He had interested 


his personal experience W ith twenty cases since 


anti-tetamie serum in connection with 
generalized neuritis. Only one patient came to the examiner 


himself in all unexplained eases of local and 
after the diagnosis had been made elsewhere 
act that the condition is not readily recognized: Usually no his- 
kness may be mild. During serum 
but may be attributed to the 


There are several explanations for the f 
tory is given of a trivial injury ot the use of serum: symptoms of serum sic 
sickness the severe pain may not be recognized as due to nerve-root pressure, 
arthralgia of serum sickness 

The typical svndrome as characterized by a mild or severe 
radicular pain, followed by paralytic phenomena of the lower-neuron type, 
zed or localized to a plexus or single nerve. Ti the author's 


type of serum sickness is associated with a 


without loss of superficial sensa- 


tion to any degree. The condition may be generali 
ten were localized in one or both shoulder girdles 


series, six were generalized ; 
ed with cerebral manifestations of serum sickness which at first 


In two cases the condition was associat 
overshadowed the neuritic symptoms. 

Patients with mild involvement recover promptly 
cent. and the healing period may extend over twenty-four months 


Permanent disability results in about twenty per 


This complication of serum sickness should not preclude the use of antitetanic serum for prophylaxis 


against or for treatment of tetanus, as it is still regarded as the best method of controlling this serious disease 


Causalgia. Dr. Davip CLEVELAND * stated that the word “causalgia” is now used to cover the syndrome 


classically described by Weir Mitchell in 1864, and a second group of entities classified by Homans as minor 
causalgias 

The major causalgia of Mitchell resulting fron 
characterized by thin, smooth, glossy and blotchy red sk 


1 injuries to large nerves, usually the median or tibial, is 
in. The pain is severe and is incited by the slightest 


stimulation, such as the blowing of a breeze, a loud noise, jarring steps, or the touching of the body with a 


dry hand. The patient seeks refuge in a quiet, darkened place and, with increase in the pain, he beeomes 
tense and nervous with a haunted, fearsome expression The hand or foot is frequently kept moistened to the 
point of skin maceration The nerve is seldom completely divided and ts always bound down in fibrous muscle 
at the site of injury 

The minor causalgias result. from minor 


followed by incomplete splinting, physical therapy, or post-traumatic 
later, it becomes chronic. The part 1s swollen, 


traumata, such as wrenching, bruising, or crushing injuries, 
care. The pain is severe and out of 
proportion to the trauma and is paroxysmal early in its course 


evanotic, and is held rigid and protected. The joint capsules are 
Decalcifieation results from increased blood flow. The 


oedematous, thickened and oedematous, and 


fixation of the joints oecurs from lack of motion. 

patients become emotionally unstable from the pain 
adequate sympathectomy and nerve repair. Treatment of the minor 
as well as sympathetic blocks. Adequate sym- 


if the pain becomes fixed Amputation-stump 


Treatment of major causalgia 1s 
causalgias is adequate splinting and early physical therapy, 
pathectomy followed by physical therapy may be necessary 
neuralgia should not be classified with the causalgias and cannot be relieved by sympathetic interference 
{ scarred blood vessels, followed by their burial in healthy tissue, is the treatment 


Resection of the neuroma an 
necessary to relieve the 


Later, surgical procedures on the central nervous system miaty be 


early in the disease 
lered by some to be local sensory-nerve and 


pain. The pathogenesis of the causalgias is not known. It is consi 
sympathetic-nerve short-circuiting. By others, including the author, it is considered to be due to abnormal 


vasomotor reflexes. Very satisfactory results have been obtained from proper and adequate therapy 


Trichlorethylene Anaesthesia for Surgical Care of Hand Cases. Dr. J. W. Tempe ® presented a brief 
1908 Kast Wisconsin Avenue, Milwaukee 2, Wisconsin 

1394 Kast Wisconsin Avenue, Milwaukee 2, Wisconsin 

6 Director of Anaesthesiology at Columbia Hospital, Milwaukee, Wisconsin 
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summary of the possible uses of trichlorethylene in the field of hand surgery, its advantages and limitations. 

It should always be kept in mind that this agent should be used as an analgesic agent and not as a com- 
plete anaesthetic. If this point is remembered, trichlorethvlene may be used in a variety of minor surgical 
cases such as cleansing and débridement of burns, suturing of minor lacerations, and reduction of simple 
lractures. Recently he has also found it to be of value in alleviating tourniquet pain in patients with injuries 
ited under loeal annesthesin 

The main advantages of trichlorethylene are that it ean be administered with a relatively simple appara- 
tus, It is non-explosive and non-inflammatory; it is non-irritating: and there is practically no incidence of 
nausea or vomiting following its administration 

Its only adverse effeets are noted on the cardiac and respiratory systems. It tends to produce a brady- 
eardia, occasional extrasystoles, and a tachypnoea These effects occur, however, only if the agent is inad- 
vertently administered in too high a concentration, and they ean be controlled by promptly reducing the 
percentage of trichlorethylene in the anaesthetic mixture 

It is not suggested that trichlorethylene should replace any anaesthetic agent now in use, but, in view 
of the fact that it produces such a high degree of analgesia and provides such a pleasant induction and rapid 
awakening from anaesthesia, it should prove to be a useful adjuvant in the anaesthesiologist’s armamen- 


Rehalnlitation in Cases of Hand Injury. Dr. EKowin C. Wetsu © defined the process of rehabilitation as 
the restoration of a persor disabled by disease or injury to the fullest possible physical, mental, social, and 
economic usefulness, compatible with his disability but to the full extent of his capabilities 

The approach to the problem of treating the injured hand may be divided into six basic phases: 

The first deals with the psychological preparation of the patient for the treatment which he faces. The 
doctor, the nurse, the psychiatrist, the therapists, social workers, and vocational counselors all play a part 
in this phase. The “team concept” is all-important in the early days of treatment 

The second and most important stage is that of definitive medical and surgical care. Obviously, if the 
initial treatment is not satisfactory, one cannot hope for a good end result 

The third phase is devoted to prevention of deformity and deconditioning in the unaffected extremities 

In the fourth stage of this program, definitive therapeutic measures are employed by physical and oecu- 
pational therapy, upon receipt of a prescription from the physician in charge of the case. For best results, 
early referral is mandatory. Much of the therapy can be done on an out-patient basis, thus affording great 
financial suving to the patient (an upational therapy has proved useful, not only in functional work, but 
also in providing tasks to test work tolerance, and to fabricate splints 

The fifth phase encompasses interviewing and planning by the medical social service workers. Social 
workers are available in nearly every community through Red Feather organizations 

In the sixth and final phase, the patient should be referred to a vocational counselor who can do aptitude 
testing, counseling, and selective job placement. Such men are available through State Rehabilitation 
Services 
FRIDAY, JANUARY 23 

Palmer House, Chicago 
Vorning Session 


The Scientific Sessions were opened on January 23. The following are summaries of the papers presented: 


Unusual Tumors of the Forearm and Hand A Report on Melorheostosis and Neurofibroma. Dr. Vinton 1° 
SILER? presented data and references concerning some unusual tumors of the forearm and hand, the very 
rare melorheostosis syndrome, and an unusual neurofibroma of the median nerve. There is no apparent 
relationship between these two types of tumors. .Welorheostosis: He reviewed melorheostosis describing it as a 
peculiar form of osteosclerosis with an unusual amount of hyperostosis distributed on the side of a bone, 
resembling tallow drippings on the side of a burning candle. This new formation of bone progresses slowly, 
but in time large masses may develop. These produce a visible tumor and pain resulting from pressure on 
vessels and nerves which finally causes limitation of motion. Fibrotic infiltration of the cancellous portion of 
the bone and fibrotic replacement of the marrow appear to be the fundamental changes, with no evidence otf 
any inflammatory process. The presence of obliterated capillaries is also suggested by one observer; this may 
be a sign of ischaemia 

Symptoms depend entirely upon location, extent, and activity. There are no generalized constitutional 
manifestations. Pain and tumor are the general symptoms, although a tumor may not be present in every 
case. Pain in varving degrees is almost always a factor, but is rarely severe and never constant 

Diagnosis can be established only by means of roentgenographic examination, which reveals the dense 
hypertrophic irregular, linear mass apparently present within the marrow, The replacement of the structural 

® Director of the Department of Physical Medicine and Rehabilitation at Columbia Hospital, Milwau- 
kee, Wisconsin 
7 Department of Surgery, Cincinnati Hospital and Hand Clinic, Cincinnati, Ohio. 


AND JOINT SURGERY 


THE JOURNAL OF BONE 


tarium 


519 


PROCEEDINGS 


reticulation is dense, stony, and opaque and is specifically diagnostic. This patchy linear distribution with 
its selective localization and its coarse, wavy outlines has been confused with other hyperostotic bone 
conditions. 

Dr. Siler reported the case of a negro woman. After he had followed her condition for eight years, 
roentgenographic studies established a diagnosis of melorheostosis invelving the fourth and fifth metacarpal 
bones and all the phalanges of these two digits. He stated that this case is the fifty-seventh to be reported in 
the literature. Neurofibroma: False neuromata arise from the connective tissue of nerves; they contain few 
if any nerve fibers and grow either within the nerve and infiltrate it, or rise from without and compress it 
They attack not only the peripheral spinal nerves, but also their roots 

Pathologists disagree on the correct classification of these peripheral-nerve tumors. The chief diver- 
gences of opinion are concerned with the origin of the tumor and the factors involved in the relationships of 
the multiple tumors found in von Recklinghausen’s disease. The pathological picture of nerve fibroma is 
necessarily also controversial 

The presence of the mass is generally the major symptom, particularly in cases of a neurofibroma of the 
forearm and hand. Sensory disturbances and pain are also present when a major nerve trunk is involved 
Motor disturbances are rare and do not have serious results 

Clinically, the diagnosis of neurofibroma is difficult and often will not be made unless there is disturbance 
of nerve function 

A case was reported of a woman, twenty-five years old, with a neurofibroma involving the median nerve 
extending from the elbow into the hand. A median neurectomy was done and the nerve was resected from a 
point at the elbow to the transverse volar ligament. The patient experienced a surprisingly complete degree 
of recovery in the function of her hand 


Cutaneous and Subcutaneous Beryllium Granulomata of the Hand. Dr. J. Exwarp FLYNN ® said that 
beryllium copper alloy is used extensively for civilian production and for war-time demands, It has high 
strength, excessive fatigue resistance, good electrical conductivity, and is non-magnetic, non-sparking, 
non-rusting, and corrosion resistant 

In processing the ore, beryllium oxide is extracted under high temperatures from the crushed inert ore 
beryl by concentrated acids and fusion methods. Fumes and dust of by-products, wherein lie the hazards of 
cutaneous and pulmonary lesions, are present at various stages during the processing 

The specific etiology of beryllium poisoning is unknown, A chemical reaction is probably the cause, 
as suggested by pathological findings, the clinical course of the disease, and data obtained in the investigation 
of beryllium. The incidence and severity of reactions are proportional to the degree of exposure and chemical 
irritation of dust and fumes 

The skin lesions which are caused by beryllium have been classified as dermatitis, cutaneous ulcers, 
cutaneous lesions occurring spontaneously with chronic granulomata of the lungs, and subcutaneous granu- 
lomata 

Previous to 1949, beryllium was used in the manufacture of fluorescent light tubes in this country 
Broken fluorescent light tubes have been the cause of most of the subcutaneous granulomata reported in the 
literature 

Reports of two patients with three granulomata were given in detail. The full report of these cases is 
available (Annals of Surgery, Vol. 137: 265-271, Feb. 1953) 

Dr. Darret T. Suaw®, in discussing the papers presented by Dr. Siler and Dr. Flynn, said that usually 
the diagnosis of melorheostosis will be made by the roentgenologist, and he feels that most roentgenologists 
are alert to the possibility. He doubts that the lesion should be classified as a tumor 

In five adult patients with congenital neurofibroma involving the median-nerve distribution, Dr, Shaw 
had used a surgical approach of selective resection of the tumor in order to retain and to improve the function 
of the hand. He felt that complete excision of these tumors would have resulted in great disability 

The warning of the dangers of beryllium is timely. Beryllium is still used extensively; it is used in neon 
signs. It should be remembered that a subcutaneous granuloma is a localized lesion and remains localized; 
it does not become systemic. Débridement at the time of injury or complete excision of the granuloma effects 
a cure. 

Dr. L. D. Howarp, Jr."°, commended Dr. Flynn for his thorough coverage of the subject of beryllium 
granulomata. It is of interest that this metal when in the tissues produces more than the usual foreign-body 
reaction, presenting a more or less specific histological picture with considerable resemblance to sarcoma 
Moreover, when this metal was given intravenously to rabbits, a very malignant bone sarcoma developed 
after a period of seven months. The disease is relatively new, because beryllium was not used in any quan- 
tities prior to the last war. In the differential diagnosis, one might also include puncture wounds from in 

delible pencils, in which there is also a rather marked tissue reaction, due in this instance to aniline dye in 
wax. This lesion also needs total excision for cure 

°475 Commonwealth Avenue, Boston, Massachusetts. 

* 1046 Carnegie Avenue, Cleveland 6, Ohio. 
10516 Sutter Street, San Francisco 2, California. 
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Dr. Micnar. L. Mason", commenting upon Dr. Siler’s paper, said that he had had experience with only 
one case of melorheostosis, and that was during the war. This was a boy who entered the hospital because of 
gradually developing contracture of the right hand. The diagnosis at the admitting office was possible Dupuy- 
tren’s contracture. It was evident that something else was leading to contractures of the middle and little 
fingers; there was a little thickening of the bone. X-rays revealed the melted-wax appearance of the bones 
along the inner side of the arm, forearm, and hand 


The Anatomy and Function of the Intrinsic Musculature of the Fingers. The material presented by Dr 
Don L. kycer ® is a portion of an extensive study of the embryology, anatomy, and function of the intrinsic 
mechanism of the hand begun in the Department of Anatomy at Duke University in 1949, and carried on 
under the direction of Dr. Josern Markee.” 

The lumbrical muscle enjoys the singular distinction of having its origin on a flexor tendon and its 
insertion into an extensor tendon. It has an average fiber length of about fifty millimeters, twice that of the 
interossei, and it inserts almost LOO per cent. into the lateral band of the extensor aponeurosis on the radial 
side of each digit. Many and varied are the functions ascribed to this small muscle; its importance has prob- 
ably been overrated. By virtue of its moving origin and its angle of approach at the metacarpophalangeal 
joint, it is physically best suited to initiate flexion of the metacarpophalangeal joint and to contribute 
materially to the force of the final phase ol grasp 

There are seven volar interosseus muscles in all primates except in man, in whom they are reduced to 
three by incorporation of numbers one, three, four, and six with the dorsal interossei. Numbers two, five, and 
seven, commonly referred to as volar interossei one, two, and three in man, piss dorsal to the transverse 
metacarpal ligament and insert primarily into the lateral bands of the extensor aponeurosis on the ulnar 
side of the index, and on the radial side of the ring and little fingers, respectively Only the third volar in- 
terosseus gains any significant bony insertion, and this accounts for the fact that in any progressive type of 
ulnar palsy, the first demonstrable weakness is loss of power to adduct the digits. The volar interossei also 
act to flex the metacarpophalangeal joint and to extend the interphalangeal joints. In contrast to the lum- 
brical musele, which can only incompletely extend the interphalangeal joints of the finger, the volar interossei 
are able to extend completely the interphalangeal joints of the fingers in all positions of the wrist and meta- 
carpophalangeal joint except one, that with the wrist completely extended and the metacarpophalangeal 
joint fully flexed 

The dorsal interossei are four in number and have dorsal and volar components which are variably fused 
Keach dorsal component is bipenniform and inserts primarily into the base of the proximal phalanx and into 
the capsule of the metacarpophalangeal joint. The volar component, phylogenetically a volar interosseus, 
inserts primarily into the lateral band of the extensor aponeurosis with lesser insertion into the base of the 
proximal phalanx and into the capsule of the metacarpophalangeal joint. The first dorsal interosseus is an 
exception and gains no insertion into the lateral band of the extensor aponeurosis. The first dorsal interosseus 
inserts almost 100 per cent. into bone; number two, 60 per cent.; number three, 6 per cent.; and number four, 
about 40 per cent. into bone. The remaining muscle of each dorsal interosseus inserts into the extensor 
aponeurosis. The first metacarpal head of the first dorsal interosseus gains some insertion into the transverse 
fibers of the extensor aponeurosis, as well as into the proximal phalanx, and is an important component of the 
mechanism of pinch. Its exact function is rather difficult to replace by surgical transfer. The dorsal interossei 
act to flex the metacarpophalangeal joints and, except for the first, to extend the interphalangeal joints of 
the fingers. They also act to adduct the digits toward the mid-line of the hand and, under certain circum- 
stances, may even extend the metacarpophalangeal joints. By microdissection one can demonstrate separate 
nerve fibers to the volar and dorsal components of each dorsal interosseus. 

The relation of the intrinsic muscles to the axis of rotation at the metacarpophalangeal joint has much 
to do with their funetion. The dorsal component of each dorsal interosseus passes almost directly over the 
axis of rotation of the joint and is capable of extending, flexing, and abducting the digit it serves. The volar 
interossei and the volar components of each dorsal interosseus approach the joint well below the axis of ro- 
tation of the joint. The lumbrical muscle approaches the metacarpophalangea! joint volar to the transverse 
metacarpal ligament and is in an ideal position to initiate flexion of the joint and to contribute force to the 
final phase of grasp 

At the metacarpophalangeal joint there exists a synergistic antagonism between the intrinsic muscles 
and the extensor digitorum communis. Distal to the proximal interphalangeal joint the potentialities of the 
extensor digitorum communis and the intrinsic muscles inserting into the aponeurosis are the same. With the 
metacarpophalangeal joint stabilized by one, the other is capable of completing extension of the inter- 
phalangeal joints 


Intrinsic Contracture in the Hand and Its Surqical Treatment. Dr. Crampron Harris, Jr.," and Dr. 
Dante. C. Riorpan © stated that contracture of the intrinsic muscles of the hand was first recognized by 
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Bunnell in the Hand Surgery Centers of the large Army General Hospitals during World War IL. In these 
centers, great numbers of patients with injured hands were gathered for treatment, and it soon became evi- 
dent that contracture of the intrinsic muscles represented an entity hitherto unreported, but not uncom- 
monly found in injured hands. 

Clinical picture: Localized contracture makes the intrinsic musculature appear to be acting to a much 
greater degree than normally; the metacarpophalangeal joints are strongly flexed, and the interphalan- 
geal joints are extended; the thumb is often invelved, and becomes clamped into the palm or is strongly ad- 
ducted against the index finger. This type of contracture may result from one or more of a number of condi- 
tions. These may be classified as follows: 

Ischaemia: Contracture may result when ischaemia of the hand is brought about from any cause. Many 
of the patients give a history of injury to the arm, with application of a tight constricting cast which included 
the hand and was especially tight in the area of the hand. The tissues of the hand, nerves, muscles, fascia, 
tendons, and skin are subjected to prolonged ischaemia, and the muscles undergo fibrosis and contracture 
Other patients may give a history of injury to the arteries in the arm and forearm 

Spasm: Intrinsic contracture may become fixed, if the intrinsic musculature goes into spasm and remains 
so for an extended period. A typical example of this type of contracture is found in rheumatoid arthritis 
Because of the painful condition of the joints, and also because of the direct involvement of the muscles them- 
selves, the small muscles of the hand go into spasm first in order to protect the painful joints, and second be- 
cause of direct irritation. If the rheumatic process is severe and prolonged, the position of the hand becomes fixed 

Another etiological factor in this category is leprosy. In this condition, the peripheral nerves are directly 
attacked by the bacillus of leprosy. There may be rapid and complete destruction of the nerve, resulting in 
loss of the intrinsic muscles, and a typical claw hand results. In other cases, where the involvement is more 
gradual, the intrinsic muscles go into spasm caused by the irritative effect of the bacillary infection on the 
nerve trunk. If the contracture is sufficiently prolonged, the hand becomes fixed in the hyperintrinsic position. 

Fibrosis: Intrinsie contracture resulting from direct fibrosis of the small musculature may be due to a 
number of causes. One of the most typical varieties is that seen following thermal injuries, in which the 
muscles and soft tissues are damaged or destroyed as a result of direet injury by heat. Subsequent replace- 

ment of the muscle by fibrous tissue, which contracts as it becomes mature, results in the typical hyperin- 
trinsic or “intrinsie-plus” deformity. Direct traumatic injury to the hand may cause isolated contractures 
Functional loss in the “intrinsic-plus” hand: The metacarpophalangeal joints are held in the flexed posi- 
tion and, as a consequence, no abduction of the fingers is possible. The most crippling aspect of the condition 
is the inability to flex the fingers in any position of the metacarpophalangeal joints except at 90 degrees of 
flexion. Pinch and grasp are therefore lost. The deformity is quite as disabling as the reverse deformity of the 
claw hand 
Clinical test for intrinsic contracture: If we fully flex the metacarpopalangeal joints, the interphalangeal 
joints may also be fully flexed. If we extend the metacarpophalangeal joints, thus using up the limited 
excursion of the intrinsic musculature, then the interphalangeal joints extend and cannot be flexed even 
forcibly so long as the metacarpophalangeal joints are held in extension 
Surgical treatment: Littler has modified Bunnell's method of lateral-band section; and this is considered 
by the authors to be the treatment of choice in this condition. One may think of the extensor aponeurosis as 
having three components, — the long extensor tendon, the transverse fibers which flex the metacarpophalan- 
geal joints, and the oblique fibers which extend the interphalangeal joints. Littler suggested that the oblique 
fibers be excised, thus releasing the extensor contracture on the interphalangeal joints, but preserving the 
transverse fibers which exert a flexor action on the metacarpophalangeal joints. So long as the flexor action 
of the transverse fibers is preserved, we know, from Fowler’s concept, that the interphalangeal joints can 
be completely extended by the long extensor tendon 

The virtue of this procedure is that it restores the vital functions of pinch and grasp, preserves finger 
extension and flexion, and does not in the least inactivate the abductor-adductor function of the intrinsic 
muscles at the metacarpophalangeal joints 

Surgical technique: Atraumatie technique is important. The authors believe that the best approach is 
through a single dorsal mid-line incision, extending from the level of the metacarpophalangeal joint to 
about the level of the proximal interphalangeal joint. Through this single incision, both sides of the extensor 
aponeurosis can be visualized, and the appropriate portion of the extensor aponeurosis can be excised, After 
the proper portion has been excised, the interphalangeal joints should be fully flexed, with the metacarpo- 
phalangeal joints held at 180 degrees, in order that all contractural elements may be released. After ecom- 
pletion of the freeing of the involved fingers, the incisions are closed with a running suture of No. 36 stainless- 
steel wire, and a pressure dressing is applied. A volar plaster splint is applied which extends slightly past 
the metacarpophalangeal joints, and prevents any flexion of the metacarpophalangeal joints, but permits 
full flexion of the interphalangeal joints. In this way the patient can actively exercise his fingers on the first 
postoperative day, and the mobility gained at the time of operation may be preserved 

In discussion, Dr. 8. Bensamin Fow.Ler® pointed out that when the flexor digitorum profundus 
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of a digit, particularly the index finger, is severed distal to the point of origin of the lumbrical muscle, the 
flexor profundus muscle contracts and thus advances the origin of the lumbrical muscle and puts it under 
stretch. We can often observe in such a finger that the interphalangeal joints cannot be completely flexed 
with the metacarpophalangeal joints extended. This must be due to advancement of the origin of the lumbri- 
cal and its increased tension because the interosseus muscles themselves have suffered ne disturbance. This 
advancement of the origin of the lumbrical may therefore interfere with flexion of the interphalangeal joints 
It may interfere with the excursion of the flexor profundus tendon and thus compromise the result of a free 
tendon graft. He, therefore, feels that in instances where it is observed to be tight, the muscle should be 
sectioned or sacrificed 

In a severe “intrinsic-plus” hand, the authors note that there may be incomplete extension of the 
distal phalanx. This is due to hyperextension of the mid-phalanx which then prevents the distal portion 
of the extensor aponeurosis from acting completely on the distal phalanx. In the “intrinsic-plus” hand 
occasionally lengthening of the central slip over the distal end of the proximal phalanx will restore balance 
to the finger with the effective extension of the distal phalanx. In some of his cases, he was unable to get 
the metacarpophalangeal joint to extend to 180 degrees after intrinsic section because of contracture of the 
anterior capsule 

It should also be noted that, in a paralysis of intrinsic muscles due to a nerve lesion, a little ischaemia 
of the intrinsic muscles is often a good thing as they will stabilize the metacarpophalangeal joints to the 
extent that the long extensor tendons can afford very satisfactory extension of the interphalangeal joints 

Dr. J. Wituiam Lrrrter" stated that the intrinsic lumbrical and volar interosseus muscles serve 
primarily to flex the metacarpophalangeal joint, thus maintaining the longitudinal arch of the hand 

Contracture or paralysis of the intrinsie musculature will disrupt the longitudinal arch. Both conditions 
require corrective procedures through intrinsic tendon release, tendon transfer, or metacarpophalangeal 
arthrodesis if finger function is to be restored 

\ mild contracture of the intrinsie muscles in median-nerve and ulnar-nerve paralysis prevents hyper- 
extension of the proximal phalanx 

Because a severe ischaemic intrinsic-muscle contracture may result from a constricting plaster cast 
which compresses the metacarpals, extreme care must be exercised whenever plaster is utilized for immobili- 
zation. An injured hand, properly immobilized and elevated, should be reasonably comfortable; excessive or 
persistent pain often indicates a tight dressing and relief is mandatory for the prevention of ischaemic skin 
and muscle complications 

Dr. SrerRuinG said that Dr. and Dr. Markee have shown us how the lumbricals, 
which have a 50-millimeter muscle-fiber length and consequently a long excursion, have also a 35-degree 
angle of approach and so initiate flexion of the metacarpophalangeal joints. They also have shown how the 
interossei with a 25-millimeter muscle-fiber length and only a 25-degree angle of approach have a shorter 
but a stronger pull 

They have shown how the intrinsic muscles stabilize the metacarpophalangeal joints in flexion so 
that the long extensors can extend the interphalangeal joints and how the long extensors stabilize the 
metacarpophalangeal joints in extension so that the intrinsics can give lateral motion and extend the inter- 
phalangeal joints 

This synergistic and coordinated action allows the long extensors better to extend the interphalangeal 
joints when the metacarpophalangeal joints are flexed and the intrinsics better to extend the interphalangeal 
joints when the metacarpophalangeal joints are extended. 

He said that, to distinguish it from Volkmann’s ischaemic contracture, he had given it the rather 
ponderous name “ischaemic contracture, local, in the hand’’. We must also, however, consider cases of 
intrinsic contracture which did not develop from ischaemia such as a muscle fibrosis as a part of rheumatoid 
arthritis and even functional postures that have become fixed from long duration. The authors add the 
early spasm accompanying both rheumatoid arthritis and some cases of leprosy. Perhaps a fitting term 
for the condition is “intrinsic contracture of the hand’’. This would include the ischaemic hand and the 
non-ischaemic contractures. The ischaemic type is common and in all degrees. (Dr. Bunnell’s review of 
such cases has already been published in The Journal of Bone and Joint Surgery, 35-A, 88-101, January 1953.) 

He feels that the main disability is inability to open the hand for grasp. To the authors it is inability 
to flex the interphalangeal joints unless the metacarpophalangeal joints are flexed to a right angle. There is a 
difference here in the fundamental conception and so also in the treatment. In the true ischaemic hands, 
the metacarpophalangeal joints ofboth fingers and thumb are drawn into strong flexion and the interphalan- 
geal joints are in extension. These hands can always make a fist for grasping but they cannot open for grasp 

Therefore, the two methods of treatment he has used are either to strip the interossei and to displace 
them distally to relax the lateral bands or to break the continuity of the lateral bands themselves 


The Cornpicker Hand. Dr, Frevertck 8. Wessrer ™ first showed photographs of the machinery 
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responsible for this specific type of hand injury commonly seen in the Corn Belt. In spite of instructions from 
every manufacturer of mechanical cornpickers, operators attempt to unclog the machine without shutting 
off the power. As the hand is caught in the moving mechanism, severe injury results, which represents the 
combination of lacerations, crushing, avulsion, and frietion burns. There are three main types of injury: 
The first consists of loss of all fingers but not of the thumb; the second is the loss of all fingers and the 
thumb: and the third is the loss of the thumb and one or more fingers en the radial aspect of the hand. 
The last form is the least common 

The treatment is usually prolonged and requires multiple surgical procedures; the simpler solution of 
amputation proximal to the wrist joint is to be avoided. The value of saving all the remaining portion of 
the hand possible was stressed and its usefulness was illustrated. The routine procedure of treatment was 
described, including débridement and the coverage of skin with split-thickness and later with full pedicle 
these severely traumatized hands is varied and, although this was not outlined 


grafts. Jeconstruction of 
treatment of these hands as to those similarly injured by other 


in detail, the same principles apply to the 
forms of trauma. Usually some type of bone work is required and among the illustrations were those showing 
the value of excision of certain of the metacarpals for deepening of the cleft and permitting opposition or 
pinch between the remaining digits and the thumb. 

The problem of prosthetic appliances for these hands was also discussed, These patients are not primarily 
interested in the cosmetic result, but they need appliances which will stand the requirements of heavy farm 
attachments were shown. It is most important to realize how 


work. Some relatively simple special prosthetic 
1 how the patients utilize what they have left of their hands. 


efficiently some of these simple devices work an 
Without exception, all of those in whom all the hand possible had been spared have expressed their appreciation 
as they have adapted the extremity to a surprising degree of usefulness; none have requested amputation 

In discussion of this paper, Dr JULIAN M. Bruner ® spoke of seeing seven severe cases during the 
past season at Veterans and private hospitals. The most common type of this serious injury has been the 
amputation of fingers -the thumb and the fifth finger escaping injury most frequently Usually the meta- 
carpal region is also severely damaged in its distal portion, the soft tissue overlying the metacarpal heads 
being severely crushed He considered Dr. Webster's presentation timely. clear, and concise, and endorsed 
the principles of treatment advocated by him as sound and practical 

Since many of these wounds are grossly contaminsted with soil, and since débridement is often neces- 
sarily conservative, the danger of gas gangrene and tecanus is considerable. 

Frequently all that one can do in these injuries is to salvage as many fingers as possible, being conserva- 
tive with those of doubtful blood supply If the thumb escapes, and the fifth finger ean be saved, a very 
useful hand results. If the thumb eseapes and all fingers must be disarticulated at the metacarpophalangeal 
joints, it is imperative to save the entire metacarpal area of the han Lil possible Even with all fingers missing, 
if the farmer has a good thumb and an intact metacarpus, he can do many types ol heavy farm work 

The psychic effect ot such major injuries of the hand on an active farmer is one of terrible depression, 
and the patient must get back to some degree of physical activity as soon as possible even while his hand 
is completing its recovers 

Dr. CARROLL © Apams #! stressed the importance of preparation of the patient psychologically for 
what he faces in the future. He is very often a young person and quite unstable; he comes into the hospital 
verv much excited and greatly worried, knowing it was his own fault. He should be educated to know that 
the ultimate mechanical function 1s the first consideration, with the cosmetic result secondary. He must 
be shown that it is worth while to take time and energy and money in an attempt to save the hand. He 
should be told to start with that, if he is to get the maximum result, there may have to be multiple opera- 
tions. One tortunate thing is that these patients have all winter in which to have this work done. The average 
farmer is least busy from October, when most of these injuries occur, until March or April. The hand should 


be in good condition by the time the spring plowing starts 


Fripay, JANUARY 23 


Afternoon Session 

Mangle Burns and Severe W ringer Injuries in Children. Dr Joseru L. Posen @ described the mechanism 
of wringer injuries which have been recognized in children since the advent of the power-driven washing 
machine. A child places his fingers and hand between the moving portion of the wringer. The rollers are 
stopped either at the hand, at the supracondy lar area, or at the axilla. Severe tissue destruction usually 
occurs where the rollers have stopped 

Mangle injuries are caused in a similar manner. The child is attracted by the moving portion of the 


roller and a severe roller type of injury occurs, “4s well as a burn from the shoe of the iron. These accidents 


usually happen in the younger age group. 
The severe nature of the injury is usually not recognized at first. It includes compression of the tissues, 


ischaemia, swelling, and extravasation of blood into the tissues. 
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Treatment should consist of observation and a compression type of dressing with the hand and forearm 
wrapped in a large pressure dressing. The extremity is then elevated. If the skin is broken, it should be 
treated like any other open wound. Frequent aspiration of hematomata often cuts down the incidence of 
necessity for skin-grafting 

In severe destruction where there has been loss of skin, débridement may be carried out at the end 
of one week and, after demarcation of devitalized tissue has occurred, skin-grafting may be done at that 
time. In some cases, the area is allowed to slough, is debrided, and then skin-grafting is done between the 
fourteenth and twentieth day 

The original dressing is a split-thickness skin graft which acts as a temporary covering to control 
infection, As one would expect, contracture occurs and later this is covered with a full-thickness skin graft 
Occasionally, one may be able to apply a rather thick split-thickness skin graft which will not contract too 
severely. In severe destruction of tendons and nerves of the hand, the tube-pedicle type of graft is indicated. 

Postoperatively these grafted hands are dressed in a large compression dressing with complete immobi- 
lization. At the end of one week, under general anaesthesia, the dressing is changed and the sutures are re- 
moved. The hand is redressed in a large splint, and at the end of another week the dressing is entirely removed 
and the grafted area is left exposed. Immobilization is maintained on another splint for one more week, day 
and night. After that the child wears the splint at night for two to three months and uses his hand during 
the day 

Dr. Grorce S. Puaven ® discussed Dr. Posch’s paper. He agreed fully with the treatment outlined 
He emphasized the ease with which the diagnosis may be missed and the disastrous consequences of failure 
to initiate the appropriate treatment. The severe oedema of the hand which is certain to develop over the 
next twelve to twenty-four hours may take many weeks to disappear and may easily leave in its wake some 
residual stiffness and deformity of the small joints of the hand as well as some fibrosis along the tendon sheaths 

Adults receive mangle and wringer injuries and hospitalization of these patients is much to be preferred 
fle had oceasionally employed cervical sympathetic blocks to aid in the control of severe oedema and 
asked Dr. Posch if he had used stellate blocks in the treatment of any of his patients. 

Dr. 8. M. Derrrrvis? had found that free split grafts of approximately one-half thickness of the 
skin applied to granulation surfaces at the proper time usually take well and provide definitive surface 
coverage not requiring later replacement, Split-thickness skin grafts to replace dorsal sear contractures 
are excellent, since the hand in the normal flexed position of rest or function stretches these grafts and 
shrinkage or tightness is seldom seen. The replacement of contracted burn sear on the palm, however, 
usually requires a tree full thickness gralt because of a natural tendency to contract and wrinkle, but on 
occasions a split graft of approximately three quarters thickness provides an equally good resuit 

In the early treatment of burns on the dorsum of the hand, his experience had been that of Braithwaite, 
who advocated surgical exeision of the slough by the twelfth day with immediate application of a split-skin 
graft to prevent fibrosis of the delicate dorsal extensor mechanism. In 1950, W. P. Dallas Ross, of England, 
had presented a splendid report on the treatment of $23 burned hands, in which he did immediate excision 
of the localized burned area with application of free skin grafts in fifty cases. Five deeper burns required 
immediate abdominal pedicle flaps, and he reported excellent results in all cases with a 40 per cent reduction 
mn hospitalization Since localized burns of the hand present little or no proble m ol generalized shock, im- 
mediate excision and gratting reduces greatly the necessary pero 1 of immobilization, eliminates absorption 
from granulation areas, and should prove the preferred method of treatment for localized burns of the hand 


Dr. Joun Bet ® showed slides of a child who had been burned by a hot mangle and was initially 
treated by careful cleansing, immobilization, and «a pressure dressing. On the fifth day a surgical excision 
was done. The slide showed the necrotic area on the dorsum of the hand. The next slide showed the wound 
after the necrotic tissue had been removed. There followed, immediately, the application of split-thickness 
grafts to close the wound. The next slide showed the follow-up photograph with the split-thickness skin 
graft in place and contraction of the graft developing. Nine months later the split-thickness skin graft 
was excised and a full-thickness graft was applied to the dorsum of the hand 

The next case was somewhat similar but the burn was deeper. Surgical excision of the slough was 
performed and a split graft was immediately applied. This split-thickness skin graft contracted rather 
rapidly and as a result a full-thickness graft was applied. The last slide showed the degree of function at- 
tained after healing of the full-t‘iekness skin gralt 

Dr. Wiewtam HL. FRAcKELTON ! said that in addition to the pathological changes of wringer and mangle 
injuries which had been brought out there is not only a crushing factor, but in the extraction there is a tearing 
fuetor. That tearing factor is over and above that of contusion and crushing. There is a tearing of the vascular 
network between the subcutaneous tissue and the underlying fascia. An arm and hand is left on which it is 
possible to use a sleeve graft 

Dr. Joseph L. Posch, in closing, said that cervical sympathetic block should be of aid in reducing the 
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swelling in severe injuries. In addition, one could consider the use of hyaluronidase. This would also probably 
aid in decreasing the oedema. He knew of one instance in which it was used with remarkable effect. 

Once the granulating area has been covered with a split-thickness graft, the question arises as to when 
the final full-thickness graft may be applied. He allowed the graft to contract until the maximum amount had 
occurred, This usually takes from six to eight weeks. He rarely waited longer than this because in a growing 
child there will be a tendency for deviation of the digits to occur, especially if the contracture is on one side 
of the finger. He felt it was important, as Dr. Phalen emphasized, that an adequate dressing be applied to the 
hand of these children. A large compression dressing extending from the finger tips to the upper arm should de 
applied. Unless this is fastened securely with safety pins and adhesive tape, it will surely become loose. He 
had had this happen on several occasions. However, with adequate fastening the dressings will remain intact, 


and should be changed at the end of one week under anaesthesia 


The Effect of Cortisone on Healing of Tendons in Rabbits. Dr. Gorvon GRAN? *® stated that tendinous and 
peritendinous structures are mesenchymal in origin, and #ortisone and ACTH exert their principal effects in 
tissues of this variety. The chief therapeutic effect of either is seen in the collagen diseases, where there is 
some impairment of the body’s ability to prevent excessive fibroplasia 

Peritendinous adhesions are the principal cause of failure in repair of tendons of the hands. It was 
apparent from the beginning that either hormone might be valuable in hand surgery if it could prevent or 
greatly inhibit peritendinous and capsular adhesions; but neither hormone could safely be used if it were to 
inhibit the union of tendon ends or otherwise interfere grossly with the healing of wounds 

Sixty rabbits were used in the experiment described; they were divided into two series of thirty each 
Ten animals were used as controls in cach series; the other twenty were given cortisone from the day of 
operation to the day of sacrifice. In each series all thirty animals underwent operation on the same day. The 
hair was clipped from the area overlying that group of plantar flexor tendons corresponding to the tendo 
achillis in the human. Each tendon bundle was divided halfway through and promptly repaired with a 
double-right-angle silk suture. Twenty thousand units of penicillin in aqueous solution were injected into 
each operative site. 

In Series A each test animal was given from the day of operation onward a daily dose of cortisone of 3 
milligrams per kilogram of body weight (the equivalent of 200 milligrams daily for a 150-pound human) 
In Series B each test animal was given 7.5 milligrams per kilogram of body weight (the equivalent of 500 
milligrams daily for a 150-pound human). In each series one control and one test animal were sacrificed on 
alternate days from the eighth to the twenty-eighth day after tenotomy and repair. Transverse sections were 
cut from each skin wound. The gross state of healing of each tendon juncture was noted and sections were 


cut from each 
Results: There were no hematomata and no infections. There were no separations of any skin wounds 


and there was no evidence that the tensile strength of the skin wounds was less in the test animals than in the 
control animals. Peritendinous adhesions appeared to reach about the same degree in the test as in the con- 
trol animals 

Microscopically there were many new capillary loops and new fibroblasts in all sections examined 
The normal palisading was noted in all sections from the twelfth day onward 

Conclusions: This is a negative report, and, as such, is at variance with the majority of clinical and 
experimental reports 

They have now given cortisone to eleven patients operated on for Dupuytren’s contracture and to ten 
patients undergoing direct repair or grafting for flexor-tendon injury. The dosage has been 100 milligrams 
three times a day, regardless of the weight or sex of the patients, all of whom have been adults. There have 
been no instances of failure of wound healing, and no evidence that any tendon juncture was adversely af- 
fected. These patients have seemed to have less pain and less oedema of exposed digits; they have seemed to 


mobilize their affected hands more swiftly. 


Experimental Tendon Repair within the Flexor Tunnels: The Use of Hydrocortisone without Improvement of 
Function in Dogs. Dr. Ricuarp Ll. GonzALez 2? said that, in the hope of improving function following primary 
tendon repair within the flexor tunnels, 0.5 cubie centimeter of hydrocortisone was injected about the site of 
suture in dogs at the time of repair 

In eight dogs, the flexor profundus was repaired by suture at a distance. The profundus tendon to the 
index finger was used as the experimental tendon, and the profundus tendon to the little finger as its control 
After three weeks’ immobilization, the tendons were tested for function, and for tensile strength. In none of 
the eight dogs was the function of the experimental tendon improved over that of its control; and in all of 
the dogs the tensile strength of the experimental and control tendons was essentially equal 
From this small series it was concluded that the loeal use of hydrocortisone does not improve the 


function nor interfere with the healing of tendons repaired within the flexor tunnels. 
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The Use of Compound F, Hydrocortone, in Operative and Von-Operative Conditions of the Hand. Dr. Lor D 
Howarp, Dr. Bonne. '*, and Dr, Donato R. Prarr ® explained that Compound F, also 
known as hydrocortone, is a synthesized adrenal cortical hormone. It is marketed as a crystalline suspension 
in saline for intra-articular injection. The properties of hydrocortone are identical with those of cortisone 
except that its influence occurs at the tissue level where the drug is injected; svstemic effects, therefore, are 
not noted in the use of the small dosage. The drug has been reported to have favorable action in rheumatoid 
and osteo-arthritis, but for other than intra-articular injection very little appears in the literature 

In the present series, Compound F had been used in seventy cases of hand conditions of both operative 


and non-operative types, the distribution of cases being as follows 


Tenosvnovitis 
Trigger finger 12 
de Quervain’s tenosynovitis 
Hard dorsal oedema of the hand 2 
Ganglia 5 
Rheumatoid arthritis 2 
Osteo-arthritis 
Dupuytren’s contracture (postoperatively) 9 
Tendon freeing 6 
Tendon suture j 
Postoperative reconstruction 
Miscellaneous 

Total 70 


The results in general were good in cases of rheumatic origin, including arthritis, tenosynovitis, trigger 
finger, and the tendeney of the fingers to stiffen following operations on Dupuy tren’s contracture. The drug 
was also found useful when given postoperatively in the wound following major reconstructive procedures 
on the hand. There have been no complications which can be exclusively ascribed to the use of the drug 
Compound F has the temporary effeet of minimizing inflammatory reaction in non-operative conditions and 
in the immediate postoperative phase following surgery The drug can in no sense be considered a cure 

Dr. Expen C. Weekesser 2 described briefly some work done in the last two vears with the use of 
cortisone in the prevention of adhesions. The results obtained by his group were much the same as those of 
Dr. Grant and Dr. Gonzalez. The original work had been carried out in the peritoneal cavity with the expec- 
tation of doing tendon work later if the findings warranted. It involved denuding the small intestine in the 
experimental animal and using 10 milligrams per kilogram of body weight of cortisone intramuscularly each 
day. Repeated observations were made by successive laparotomies and the number and extent of adhesions 
were measured over a period of time. In essence, if cortisone was stat ted on the day of the denuding operation, 
there was no difference between the experimental and control groups If the drug was taken for one week 
prior to operation, there was some difference In no instance were adhesions completely prevented in the 
peritoneal cavity. It was noticed that, as the animals received the drug over a long period of time, there was a 
difference in wound healing, but this was not great These animals were subjected to successive operations 
while on cortisone. The work on tendons was not undertaken because the results on the peritoneal cavity did 
not warrant it. He was very much impressed by Dr. Howard’s presentation 

Osteoid Osteoma in the Hand. Dr. Ronerr bk. Carros ® spoke of the role of osteoid osteoma in the hand 
In general, the clinical history of osteoid osteoma presents no association with trauma. Pain is of a persistent 
aching nature and is relieved by aspirin. There is swelling of the affeeted member. The patients are young, 
in the second and third decades of life 

The x-ray picture is the most useful aid in the diagnosis. The nidus is either radiolucent or of a type 
known as a “ring sequestrum”. Three locations are found for the nidus— the medullary cavity, the cortex, 
and the periosteum. The most common location is in the proximal phalanx of the hand. The carpal navicular 
bone is found to be also frequently involved, The treatment is surgical excision of the nidus. No antibiotic 
has been effective 

Dr. Carroll reported six cases: in three the second metacarpal was involved, in one the cortex of the 
proximal phalanx of the index finger, in another the periosteum of that finger, and lastly, the first metacarpal 

He had collected twenty-two cases from the literature, making a total of twenty-eight reported 

Dr. Micuaet L. Mason " stated that in a recent article (Acta Radiologica, 38:279- 293, 1952) Moberg 
has fully discussed the usual roentgenographie appearance of the lesion and has brought out the fact that, al- 
though the x-ray appearance is usually characteristic, confusion may arise in the case of bone abscess, osteitis 
without abscess, syphilitic osteitis, or even a healing march fracture 

Ina patient whom he had seen, the swelling of the finger resembled a spina ventosa, although the x-ray 
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typical of osteoid osteoma. This patient, who was cared for by Dr. Sumner Koch, is par- 


a period ol two yvears show the 
had sufte red a longitudinal fracture of the proxim il phalanx 
of the right index finger Healing Wiis uncomplic ated. Ome veat later swelling appeared and night pats 
developed, easily controlled by aspirin There was no tite rlerence with motion \-rayvs t iken at that time 
riosteal thickening. One month later films showed a definite area of lucenes 


appearances were 
ticularly instructive in that films taken over t\ pical course of the lesion. Two 


vears previously the patient, 4 boy of twelve, 


showed the barest suggestion ol pe 
in the distal end of the phalany, along w ith inereased thickenin 
still more marked By the time he was seen the 
thick cortical bone was chiselled away and a granulomatous 


g of the cortex. Two months later these roent- 
genographie findings were aren of luceney was still larger and 


the cortex markedly thickened. At operation the 
all of the nidus was removed, because the pain and swelling reappeared 


marrow was exposed Apparently not 
as before. This area was then com- 


and films at this time showed the area of lucency 


in some three months 
Pain and other symptoms subsided and after three years 


pletely removed, leaving only a thin bone shell 
there has been no recurrence 

enous Fistulae of the Hand. Dr RAYMOND \M 
late surgically even extensive congenital 


Congenital Artervoi Curtis “ stated that it ts possible, w ith 
careful planning, to erad arterlovenous fistulae of the hand and 
still preserve hand function 

Multiple arterlovenous fistulae ot the hane 
as a result of a failure of the common ¢ mbrvonic anlage 
tions to develop from the normal arteriovel 
this structure becomes uncontrolled as a result 


1. in most instances, have originated from a congenital remnant 
to differentiate into true artery and vein It may be 


possible tor such abnormal communica ious communications which 


occur in the hand, known as the neuro-arterial glomus, when 


of damage 
Clinically, the multiple arteriovenous fistulae are manifested by 
resents himself with a wound which fails to heal. The skin 


normal member. A bruit and a thrill may 
caliber of the anastomotic channels 


varicose veins of the extremity which 


may be brought to one’s attention when a patient | 
temperature ol the affected part is usually higher than that of the 
elicited over the communications, depending upon the 
The oxygen saturation of the venous blood is increased as a 
sa rule, a complication, but may occur i the 
process 1s extensive. The characteristic findings ol the arterlogram are those of dilatation ol the arteries lead- 
arteries distal to the fistulae; puddling of the medium in 


medium in the veins distal to the point of 


or may not be 
The bradveardiac sign may be demonstrable 
result of the arterlovenous shunt. Cardiae enlargement ts not, 


ing to the fistulae; absence of normal filling of the 
fistulae; and the appearance of the contrast 
arteries are occluded 

patients with arteriovenous fistulae of the hand 


the region ol the 
injection in the first roentgenogram, when the | 


The clinical findings and operative treatment of three 
were described. 
reed for preoperative and postoperative arteriograms, 4s well as a need for 
These are necessary in order that radical surgery can be 


collateral circulation which develops and by 


These cases pointed out the t 
planning and staging ol the operative procedure 


Hand function ean be preserved by the adequate 


carried out 
In these three patients there was no indication that 


the use of skin and bone graits where necessary 
sed the process to extend mito arenas where 
this clinical entity early and to institute a radical surgical pro- 
process CAUSES irreversible changes in the 


surgical intervention cau a normal vascular tree existed 


It is of utmost importance to recognize 
arteriovenous communications before the 
hand function, yet to eradicate the process 

lation between congenital arteriovenous fistula and 


gram for excision of the 
extremity, for in this manner it is possible to preserve 

Dr. Georce V. emphasized the corre 
hemangioma of the upper extremity In most cases, these fistulae first appear as hemangiomata of the eav- 
Other lesions occurring in middle lite undoubtedly have their origin, as Dr Curtis pointed 


ernmous type 
plexus, but they are undistinguishable from small cavernous 


out, in the common embrvological capillary 
hemangromata 
1 treatment of cavernous hemangiomata W ill prevent some later arteriovenous chan 


Karly recognition ane 
against the use of x-ray and radium theraps 


nels from developing. In this connection, one should caution 
because of their effect on growth and epiphyses Moreover, the 


at times crippling and disastrous 


- atrophy of skin and subcutaneous structures 
following such treatment 1s In one instance, an epithelioma was seen to 


have arisen in the irradiated scarred aren on the » patient at twenty-three years of age following 


arm in a female 


treatment ol a cavernous hemangioma in infaney 
Dr. Webster called attention to the point, that, where 
whether in finger, forearm, or humerus, amputation ol 


In conclusion, arteriovenous communications 


extend within the marrow cavity of the long bones, 
the affected long bone is the only curative treatment 
Dr. Tuomas W. STEVENSON suid that a good plan of attack had been outlined by Dr. Curtis The 


arteriograms which he showed were beautifully executed. This should be an example for our future diagnostic 
procedures as well as a test ol the efficacy of the excision 


Dr. Stevenson did not agree w ith Dr. Curtis’s view that “it 1s possible to excise congenital arteriovenous 


19019 St. Paul Street, Baltimore 1%, Maryland 
2 O60 East Green Street, Pasadena 1, California 
8 180 Fort Washington Avenue, New York 32, N. Y. j 


VOL, 35-A, NO. 2, APRIL 1953 


sich 
| 


528 PROCEEDINGS 


fistulae”; he feels that a satisfactory outcome is not too probable. The blood pressure and flow rate are so 
high in the presence ol multiple fistulae that satisfactory thrombosis cannot be obtained by sclerosing ther- 
app Indeed, this is the main eause for most of the technical difficulties and sy miptoms produced by this lesion, 
namely, dilated veins leading from the lesion, sometimes pulsating, increased heat, chronic ulceration, 
hypertrophy, or enlargement of the part, bruit and thrill, active pulsation, and spontaneous or post-traumatic 
hemorrhage. Sometimes, the arteriovenous communications act as shunts so that there is absence of normal 
filling of the arteries distal to the fistula. This relative ischaemia often diminishes the growth of the part and 
occasionally predisposes to actual gangrene. In general it appears that a lesion with a single fistula is relatively 
easy to correct, but difficulty increases with multiplicity of communications and, if bone is involved, cure 

without amputation is practically unknown. He presented briefly three illustrative cases 
In closing, Dr. Curtis emphasized Dr. Webster's statement that arteriovenous fistulae can oceur in 


cavernous hemangioma. He also wished to stress the role of trauma in this condition 


SATURDAY, JANUARY 24 
Clinical Session, Northwestern University Medical School, Dr. Darrel T. Shaw, Presiding 
Three papers were presented 
Opposition of the Thumb by Dr. eMancen B. KAPLAN 
This was a careful anatomical study based on the comparison of the anthropoid and human thumb 
He discussed the question of opposition, the joints involved in the movement, and the muscles activating 


Opposition 


pe riences in the Treatment of Leprosy Dr. Paus 

Only in the last five years has surgery been used in leprosy; vet this disease accounts for more crippled 
hands than any other disease, probably for more than even industrial accidents. This lack of adequate treat- 
ment has been due to popular misconception of the disease. With slides and films he showed some of the 
interesting cases studied during his extensive experience in South India, as well as the methods of treatment 
which he had found most satisfactory 


Dupuytren s Contracture. Dra. Raowi Tr BIANA® 
This was a film presentation illustrating the author's method of treating this condition. The presentation 
aroused much interest and many questions trom the audience 


Dr. Mienarn L. Mason presided during the presentation of cases 

Dr. John L. Bell presented six patients who had been treated for various injuries of the hand. Many 
of these were due to industrial accidents 

Dr. Harvey Allen presented a series of young children in whom tendon grafts had been used to repair 
serious injuries to the tendons. These children have good function. Ele is convinced of the growth of the ten- 
don graft in these cases 

Many members, interested in Dr. Allen's cases, cited their personal experiences in similar cases, 

Dr. Michael L. Mason presented a series of slides illustrative of cases of x-ray dermatitis and squamous- 
cell carcinoma which had developed in irradiated areas, often many years after exposure. He warned against 
the use of radium or the x-ray therapeutically on the hand. [t is never necessary, in view of other methods 
of treatment available 


At the business session of the Society the following officers were elected: 
President-Elect: Joseph HW. Boyes, M.D., Los Angeles, California 
Vice-President; Julian M. Bruner, M.D., Des Moines, lowa 
Secretary-Treasurer: George V. Webster, M.D., Pasadena, California 
Historian: S. Benjamin Fowler, M.D., Nashville, Tennessee 
Vember of the Council: William H. Frackelton, M.D., Milwaukee, Wisconsin 


The President of the Society for the current vear is Darrell T. Shaw, M.D., Cleveland, Ohio 


The following SIX surgeons were ¢ lected to membership: 
Robert bk. Carroll, M.D., New York, N.Y 
Don L. M.D., Nashville, Tennessee 
J. Leonard Goldner, M.D., Durham, North Carolina 
©. bk. Irwin, M.D., Warm Springs, Georgia 
Michael L. Lewin, M.D., New York, N. Y 
Kenneth L. Pickrell, M.D., Durham, North Carolina 


The next Annual Meeting will be held at the Palmer House, Chicago, on Friday, January 22, 1954 


“ 1001 Grand Concourse, Bronx 52, New York 
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AMERICAN COLLEGE OF SURGEONS: THE FORUM ON FUNDAMENTAL 
SURGICAL PROBLEMS 


THE 


Orthopaedic Section 


At the Thirty-eighth Clinical Congress of the American College of Surgeons held in New York City 
on September 24, 1953, a program on Orthopaedic Surgery was presented at the Forum on Fundamental 


Surgical Problems. The following is a short report of these papers: 


Study of Vascularization of Bone Transplants by Means of the Transparent Chamber and Microscopic 
Sections. Dr. L. Dr. Donatp M. Giover, and Mr. JAMES GuTENTAG! were able to 


study, by means of the transplant technique of Algire, the revascularization of autogenous and homogenous 
bone transplants. It was noted that blood vessels readily grew into the autogenous bone grafts, while the 
non-vital grafts were treated as foreign bodies and tended not to be vascularized but rather to be surrounded 


by voung connective tissue. 


Effect of Microwaves on the Healing of Experimentally Produced Fractures in Rabbits. Dr. Enwarp D. 
HENDERSON ® produced subperiosteal fractures in both ulnae of rabbits. On one side the temperature was 


raised to 40 degrees centigrade (104 degrees Fahrenheit) without causing an increase in the rectal tempera- 


ture. Twenty-three such rabbits were so treated for half-hour periods eleven times a week. The fracture on 


the other side served as a control. The rabbits were sacrificed at one, two, and three weeks. Gross and 


microscopic studies of the specimens showed no difference: it was concluded, therefore, that this degree of 


heat did not appreciably affect the quality or rapidity of healing of these factures 


Report of a Case Showing Re sponse lo Vitamin Dr. C. FroninG, Dr. GENE- 
VIEVE STEARNS, and Dr. M. Bonritciuio.® Fanconi’s svndrome is tubular renal rickets with acidosis and 


Fanconi’s Syndrome 


renal glycosuria. In a patient presenting this svndrome with dwarfism, diffuse pigmentation of the skin, 


instability of the left knee, and dorsum rotundum, who was thirty years old and the mother of three chil- 


dren, and who had not walked for one year on account of muscle weakness, x-ravs revealed severe bone 


atrophy and widespread pseudofractures with wedging, and concave compression of vertebral bodies. Calcium 


was normal and alkaline phosphatase was markedly elevated. There was polyuria with albuminuria and 


glycosuria and excessive amino acids. Vitamin D relieved the svmptoms. The initial dose had been 20,000 


units and this dosage was increased to a maintenance dose of 60,000 units daily. The patient became am- 


bulatory, the fractures healed, and the negative caleium and nitrogen balances were corrected, 


Karly Surgical Biopsy of Vertebral-Body Lesions —A Diagnostic Necessity. Dr. R. W. Jounson, 
Dr. J. W. Hiteman, and Dr. W. O. Souruwick * stressed that with the increased availability and effective- 


ness of antibiotic agents and radio-active elements the exact diagnosis of destructive diseases of bone is 


more important than in the past. The authors presented a statistical review of a series of 400 cases in which 


the bodies and intervertebral dises of vertebrae were approached surgically and biopsy material was re- 


moved for diagnosis. They regard this method as one very much worth while 


Study of Stress in Relation to Healing of Bone. Dr. James A. Nicnonas, Dr. Puitire D. Wiuson, and 
Dr. CHARLES UMBERGER ® made a preliminary report on the effect of stress in orthopaedic patients which 


indicated that orthopaedic procedures affected the blood level of sodium, potassium, magnesium, calcium, 


phosphorus, amino acids and other proteins, as well as the eosinophil content of the peripheral blood. The 


results were correlated with clinical observations. 


Bone Changes following Ureterosigmoidostomy. Dr. Mary S. SHERMAN ® stated that even when kidney 
function is relatively normal, any patient who has had a bilateral ureterosigmoidostomy suffers alteration 


in his electrolyte balance and that selective resorption of chloride results in a variable degree of acidosis 


Normally this is reversible and can be controlled by the oral administration of bicarbonate. If this is not 


done, the body’s reserves are called upon and frank osteomalacia can result. This is a report of a study based 


upon clinical material. 
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Vechanism and Clinical Correction of the Trendelenburg Gait. Dr. Cuarces O. Becuron? stated that 
in normal walking there is a lateral displacement of the torso away from the weight-bearing hip. In the 
Trendelenburg gait, this shift is reversed in order to bring the center of gravity over the weight-bearing 
hip. In one-legged eruteh walking, lateral displacement of the torso is eliminated and the foot contacts the 


ground directly under the center of gravity. The correction of the Trendelenburg limp is accomplished by 


holding the torso and pelvis rigid by the spinal muscles and exaggerating the normal shift awav from the 
weight-bearing hip. This reduces strain on the spine and improves the appearance of the gait 


Aspiration Biopsy of the Spine. Dr. Cuartes J. Franke,* from an experience with forty cases, stated 
that aspiration biopsy of the spine is a fairly simple and moderately effective procedure and that. it yields 
satisiactory results in approximately 50 per cent. of the patients. The position of the needle is checked 
with the x-ray. The method of aspiration was described in detail 


Le ffects of Compression on Healing of Fractures. Dr. J. M. McInvyre and Dr. James G. SHannon ® 
deseribed an internal metal splint, consisting of a slotted plate and springs, designed to exert about fifteen 
pounds of tension, This was used to keep the fragments in apposition after transverse section of the shaft 
of the femur in dogs. There was evidence of union as early as three weeks after operation with solid union 
as early as eight weeks. None of the control fractures which were fixed with slotted plates or standard 
plates for similar periods showed evidence of union 


Experimental Study of the Use of Gelfoam, with and without Calcium Salts, to Fill Defects in Bone. Dr. 
Reynoups and Dr. Ler T. Gelfoam of the standard type and a special experimental type 
which was more resistant to absorption were each impregnated with a suspension of calcium salts. Both 
the standard and the experimental types were used to obliterate cavities produced in the long bones of dogs 
The results were compared with those obtained by letting similar cavities heal without gelfoam and with 
those obtained by use of the standard and experimental gelfoam without calcium salts. It was found that 
the experimental gelfoam had retarded slightly but had not prevented the healing of the defects of bone 
and that the caleium apparently had no effect on the process. The standard gelfoam, either with or with- 
out calcium, did not retard or hasten or appreciably affect the healing of bone cavities. 


Histological Studies following Exposures of Bone to Ultrasound. Dr. L. F. Benner, Dr. Josern M. 
Janes, and Dr. J. F. Herrick 4 exposed the femora of anaesthetized dogs to ultrasonic energy of 5 to 20 
watts of total output for about two to ten minutes. The dogs were sacrificed at intervals of one hour to 
twenty weeks afterward. Histological studies revealed normal structure in most cortices, but frequently 


hemorrhage was found in the medulla. In some femora there were fat necrosis and osteogenesis in the medulla 


Tendon Transplantation through Artificially Created Tendon Sheaths. Dr. Joserpu bk. Mitcram 
accomplished preliminary construction of a sheath by the transplantation of a non-irritating rod into the 
tissues three weeks prior to the tendon transplantation. This was done subcutaneously by means of minimal 
stab-wound incisions. Then the rod was removed and the tendon was transplanted into the newly formed 


sheath. Clinical results have indicated that it is a highly successful method in the hands of the author 


Influence of Hyaluronidase on Experimental Bone Repair and Ectopic Bone Formation. Dr. J. J. Garr- 
LAND and Dr. W. R. MacAusianp, Jr. Hyaluronidase is a spreading factor and has been shown to accen- 
tuate the spread of local anaesthesia in the treatment. of sprains and fractures. The authors have used it 
for the purpose ol dispersing oedema and hematoma after operative and accidental myuries They have 
also used it experimentally in an effort to determine whether or not it affeets bone repair. In their experi- 
ments upon rabbits they found that, in the usual clinical donors, hyaluronidase has no influence on bone 
repair or on the repair of experimental fractures, except that, if the administration is prolonged, the processes 


may be slowed 


Vetals and Plastics in Orthopaedic Surgery and General Surgery. Dr. J. W. Buunt, Jr., Dr. SrePHEN 8. 
Hupack, and Dr. Clay Ray Murray "* presented an extensive study of the reactions occurring around 
foreign bodies in the tissues. It included tantalum, SMo steel, 18-8 chrome-nickel-steel, Vitallium, and 


* 1624 Franklin Street, Oakland 12, California 

* Department of Orthopaedic Surgery, University of Virginia Hospital, Charlottesville, Virginia 

’ Department of Experimental Surgery, MeGill University Faculty of Medicine, Montreal, Canada 

' Washington University School of Medicine, St. Louis, Missouri 

' Mavo Clinic, Rochester, Minnesota 

2050 Ocean Avenue, Brooklyn 26, New York 
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plastics. The plastics which absorb no moisture are the most inert and cause less reaction than silk or cotton. 
Reactions in the metals occur when two metals come into contact and are explained by the breaking and 


healing of the oxide coats caused by the slight movement of metal on metal. It is suggested that the blind 


use of plastics is dangerous as some of them are irritating or may even cause necrosis or be carcinogenic, 


while others of similar names are inert in the tissues. The College of Surgeons should establish some means 


of protecting surgeons against the misuse of such foreign materials. The plastics suitable for use as prostheses 
should be standardized 


Arterial Supply of the Muscles of the Lower Extremity. Anatomical and Clinical Study. Dr. Epwarp A. 
Epwarps ® read a carefully detailed study of the arterial supply of the important muscles of the lowe1 


extremity. The arterial supply was correlated with the occurrence of muscle ischaemia caused by occlusion 


of various branches of the main arterial trunk, especially by arterial sclerosis which may cause chronic 


ischaemia 


AMERICAN ACADEMY FOR CEREBRAL PALSY 


The following are brief summaries of the papers presented at the Scientific Sessions of the Annual Meet- 
ing of the Academy held at the Cerebral Palsy Hospital at Duke University, Durham, North Carolina, 
October 2 to 4, 1952 


Social Service in Cerebral Palsy. Evuzetia C. Smarr! felt that it has become increasingly apparent to 
doctors and their various professional colleagues that too often it is not lack of good medical care but unre- 


solved social problems that are the deterrents in rehabilitation of the child with cerebral palsy. If the total 


medical goal is to be obtained, medical treatment and social treatment must proceed together. The paper 


outlined the social problems involved in cerebral palsy for the parents, the child, and the community; it also 


outlined a few of the ways found helpful in meeting those problems. Psychological factors in cerebral palsy 


were emphasized It was stated that the value of long and expensive programs in in-patient centers can be 


enhanced and justified by working with the family of the patient before the patient is returned to his home 


environment. 


Patellar Advancement in Cerebral Palsy. Dr. Joux Avams? demonstrated and discussed the indications 


and technique of patellar advancement for the correction of the bent-knee walking of the patient with 


cerebral palsy 


Functional Anatomy of the Hand. Dr. J. 2h. Marker * showed a moving picture demonstrating the fune- 


tional anatomy of the hand. The technique consisted of a dissection of the hand with the tendons separated 


and connected to manually operated leads. In this manner the individual funetion of each muscle, as well 


as the muscles acting in combination, was demonstrated 


_ Surgery of the Hand in Cerebral Palsy. Dr. J. LEONARD GOLDNER * reviewed various surgical procedures 
useful in rehabilitation of the hand in cerebral palsy 


The Cerebral Palsy Problem in 1952. Dr. Lesuie B. Houman § reported a study of the intellectual status 
of children with cerebral palsy. Contrary to the previously published statements that two thirds of all chil- 


dren with cerebral palsy had intelligence comparable to the normal ranges, this study revealed that approxi- 


mately 50 per cent. of all patients with cerebral palsy were feeble-minded. The remaining 50 per cent. were 


below average in intelligence, although they were considered as capable of education 


Clinical Approach to the Etiology of One Hundred Cases of Cerebral Palsy and Its Correlation with Signs 
and Symptoms. Dr. Leon GREENSPAN and Dr. Grorce G. Deaver ® correlated the etiological factors with 


the clinical signs and symptoms in 100 cases of cerebral palsy, the histories being obtained from parents, 


hospitals, and obstetricians 


Ninety-four of these cases were congenital cerebral palsy; six were acquired. The distribution of the cases 


according to type was no different from that deseribed in the literature. There was an even distribution be- 


tween males and females. Thus, from this study it was felt that the age of the mother was not a predisposing 


factor. Approximately 57 per cent. of the children were first-born 


330 Dartmouth Street, Boston, Massachusetts 
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Sixty-one of the 94 patients with congenital cerebral palsy showed signs of cerebral damage during the 
neonatal period. In only eight could the factor of maternal anoxia be considered the only probable etiological 
factor in the cause of the brain damage; in five, anoxia, caused by foetal placenta or neonatal pathological 
conditions, could be said to be the only etiological factor 

Factors which may cause foetal or neonatal cerebral hemorrhage, such as toxaemia, dystocia, caesarean 
section, and forceps, may have been the etiological factor in only nine eases of congenital cerebral palsy 
Thirty-one children had been premature; prematurity is apparently one of the outstanding factors in the 
etiology of cerebral palsy. However, complications of pregnancy and of labor were present in all but three 
of these infants 

The Rh factor was involved in seven of the patients. Diabetes, infection in the mother, hemorrhagic 
disease of the newborn, and twin pregnancies were contributory factors 

In the entire study, the outstanding finding was the overlapping of the so-called causative factors in 


cerebral palsy in the greatest majority of our cases 


I phasia in Children. Dr. Atrrev A. Srrauss 7 felt that in order to distinguish aphasia in children as 
a developmental defect from aphasia in adults as a defect acquired after full language development, it may 
be advisable to term aphasia in children ‘‘oligophasia”’ 

The report dealt mainly with various scientific specialties which have to be applied in the analysis and 
understanding of language under-development and language deficiency: 

1. The linguistic approach provides comparative material on the constancy of normal language struc- 
ture, as well as the range of its variability. Patterns of modification, such as simplification, are available in 
all languages, as Sapir states, as the “inherent tendency to economy of expression”. In the language-deficient 
organism, economy of expression becomes the fulfillment of a need. One could say, aphoristically, the child's 
language is the language of the human race, the adult speaks the language of his culture 

2. The approach of genetic psychology will assist in understanding the development of symbolic ex- 
pression in thoughts and the dependency of such growth on the development of perception 

3. The study of normal children’s language provides a basis for comparative evaluation of defective 
language patterns 

1. Psychophysiology of auditory perception in particular stresses the importance of considering psycho- 
logical as well as physiological factors in the acquisition of receptive language 

The contribution of these various specialties to the analysis of language development should be toward 
a greater integration of knowledge and further understanding of the essential nature of language itself. It 
may then be possible to describe the varieties of deviations or oligophasia and prescribe effective treatment 


1 Practical Method to Discern Eye Defects in Cerebral Palsy. Gerorck Guipor * presented a practical 
method for examining the child with cerebral palsy. In general, the technique consists of: 

1. The examiner covers the left eve, having the occluder against the left side of the nose, exposing the 
right eve 

2. The patient should be face forward. The patient's face should not be rotated (sideways), but should 


be held forward 
3. The examiner points to the large f, and the patient holds his hand in the direction in which the EF: 
symbol points 

1. When the direction suggested by the patient is incorrect, the examiner points to a second or third 
symbol in the line of E’s in which this failure is made 

5. The examiner records the line of symbols which the patient can see. 


Hip Derangements Seen in Children with Cerebral Palsy. Dr. Marcarer H. Jones in collaboration with 
Dr. Samus. S. Marnews and Dr. Sipney C. presented a group of thirty-two patients with 
cerebral palsy who showed roentgenographic evidence of derangement of the hip. Mighteen showed migration 
of the femoral head, eight showed non-congenital dislocation, and six showed probable congenital dislocation 
The majority of these occurred in patients with severe spastic quadriplegia. Rigidity, with or without athe- 
tosis, appeared to be the main neuromuscular handicap in a few. Several occurred in those in whom flaceidity 
predominated. No relation to age, sex, or weight-bearing could be shown, except in the younger age group 
in which the abnormality found resembled congenital dislocation of the hip 

On a selected group of the thirty-two patients, adductor tenotomy and obturator neurectomy was car- 
ried out in an effort to prevent further migration of the femoral head 

Although the mechanism is obscure and the optimum therapy not vet defined, it was stressed that those 
who undertake the treatment of cerebral palsy must be aware of the possibility of subluxation or dislocation 
of the hips and that periodic roentgenograms of the pelvis must be made. In patients whose roentgenograms 
show a valgus of the neck of more than 150 degrees, one may anticipate early dislocation of the hip 

Cove Schools for Brain-Injured Children, Racine, Wisconsin, and Evanston, [linois 
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Effect of Carbon Dioxide (20 per cent.) and Oxygen (80 per cent.) Inhalation on Movement and Muscular 
Hypertonus in Athetoids. Dr. Tempie Fay showed a moving picture demonstrating the effects of the 
inhalation of carbon dioxide and oxygen on the tension and extraneous motions of the severely involved 
athetoid patient. Prolonged improvement was demonstrated in the general condition of such patients, with 
relaxation, improvement in coordination for hand function and speech, and improvement in trunk-muscle 


control 


Observations on Fatigue Pattern of Anterior Tibial Muscles. Dr. J. ke. MARKEE ® stressed that the degree 
of tension exerted by the tibialis anterior appears to play a more important role in the development of fatigue 


than does muscle length 
Fatigue regression of the tibialis anterior may be due to tension exerted within the muscle by unequal 


involvement of the separate areas 
Closer scrutiny of the postpoliomyelitic patient with anterior tibial involvement should provide enough 
clinical data to enable the physician to recognize those who will undergo fatigue regression and take proper 


measures to avoid it 
Findings in paralyzed and paretic muscles indicated the advisability of determining whether segmental 


spasticity occurs in complex muscles 


Regional Pathology in Cerebral-Palsy Brains. Dr. H. W. Macoun " stated that he had been privileged 
during the past vear to take part in the activities of the Brain Registry Program— somewhat in the capacity 
of a western branch. Through the generous cooperation of Dr. Mever Perlstein nationally and of Dr. Mar- 
garet Jones and Dr. Nathan Malamud in California, eight brains from patients with cerebral palsy had been 
obtained. The patients had had an extensive clinical history. A considerably larger amount of brain material 


had also been secured from patients in whom only the more general clinical features were known. Slides illus- 


trating the various phases of the study of this material were presented 


Lenox D. Baker” showed a large series of 


A Revis w of Surgical Procedures in Cerebral Palsy Dr 
children with cerebral palsy, and demonstrated the results of surgical and other orthopaedic forms of therapy 


Psychological and Physical Evaluation of Patients with Cerebral Palsy Studied for Periods of Ten Years or 
More 

I. Psychological Evaluation. Dr. Lorru Meyer © stated that the use of the intelligence quotient has 
limited merit in cerebral palsy. Nevertheless predictions which were made on the group of patients studied 
were in general borne out by long periods of observation. In many cases it was the environment of the child 
that molded personality more than his own capabilities and deficiencies. /:mphasis was placed upon the 
child’s social handicaps. The study indicated that one should start treatment preferably during the nursery- 
school period and appraise difficulties realistically, setting goals which are attainable, giving early attention 
to the parental attitudes, stressing the development of social situations which will avoid competition, and 


spending more time in developing the patient's assets rather than attempting to overcome his difficulties 

I]. Physical Evaluation. Dr. Bronson Crorners '! reported that long-range study of children with 
cerebral palsy indicates that although original findings and prognostications are borne out by time, not in- 
frequently children who have on first examination only signs of pyramidal-tract involvement may, after 
many vears, develop signs of extrapyramidal involvement also. It was pointed out that the sensory disturb- 
ance in cerebral palsy may be an extremely important factor in judging the degree of disability. 


Organization and Function of Day School Units for Cerebral Palsy. Dr. Samuen M. Wisutk © and Dr 
ZELDA Kiarrer © stated that the cerebral-palsy day class is probably the most important single resource 
for the child with cerebral palsy of school age because of his need for frequent therapy and the more rapid 


improvement which ensues from the interweaving of educational and medical training. The result is a 


cerebral-palsy day-school unit. of considerable complexity in facilities and personnel. This would be pro- 
hibitively expensive if the full array of therapy were offered to all cerebral palsied children throughout their 
school years and were utilized exclusively for those children. To bring the problem down to more obtainable 


dimensions, the paper raised and attempted to answer the most pressing questions 


Philadelphia, Pennsylvania 
" Department of Anatomy, School of Medicine, University of California at Los Angeles, Los Angeles, 


California 
® Department of Orthopaedic Surgery, Duke University School of Medicine, Durham, North Carolina 
“Children’s Hospital, Boston, Massachusetts 
“Children’s Hospital, Boston, Massachusetts, 
' Professor of Maternal and Child Health, Graduate School of Public Health, University of Pittsburgh, 
Pittsburgh, Pennsylvania. 
© Department of Psychiatry, College of Medicine, State University of New York, Brooklyn, New York, 


VOL, 35-A, NO. 2, APRIL, 1953 


- 
| 
id 
pe 
ule 


News Notes 


THE AMERICAN ORTHOPAEDIC ASSOCIATION 


The Sixty-sixth Annual Meeting of The American Orthopaedic Association will be held in Hot Springs, 
Virginia, June 29 to July, 2, 1953, under the presidency of Dr. James A. Dickson. Prof. Bryan 
MeFarland, of Liverpool, will be the guest of The Association at this meeting. A full and interesting program 
is Offered and ample opportunity will be given for recreation 

The following program has been arranged: 


Monpbay, June 29 
Executive Session 
Afternoon Session 
Lateral Approaches to the Knee by Releasing the Lateral Ligaments from the Femoral Condyles. 
Aufrane, M.D Joston, Massachusetts. 
Stapling of the Vertebral Bodies in the Treatment of Scoliosis 
A. Dek. Smith, New York, N. Y.: 
W. H. von Lackum, M.D., New York, N. Y. (by invitation); 
R. Wylie, M New York, N. Y. (by invitation) 
\ Comparative Clinical Study of Autogenous and Frozen Homogenous Bone in Grafting Procedures 
| \. Brav, M.D... San Franciseo, California (by invitation) 
The Use of Intramedullary Fixation and Cancellous Grafts in Established Non-Union of the Femoral 
Shalt 
H. I. Morris, M.D., New Orleans, Louisiana 
Fracture He aling after Fixation with Standard Plate, Contact Splints, and Medullary Nails 
F.C. Reynolds, M.D., St. Louis, Missouri: 
J. A. Key, M.D., St. Louis, Missouri 


Turspay, Jung 30 
Vorning Session 
Deve lopmental Deformities of the Lower Extremities 
R. A. Knight, M.D., Memphis, Tennesse¢ 
Torsion of the Legs 
J. H. Kite, M.D., Atlanta, Georgia 
Spastic Flat-Foot due to Talocaleaneal Bridge 
R. 1. Harris, M.D., Toronto, Ontario, Canada 
The Correlation of Congenital Dorsiflexion of the Ankle with Developmental Deformities of the Foot 
C.F. Ferciot, M.D., Lincoln, Nebraska 
Tuberculosis of the Spine; An End-Result Study of the effects of the Spine-Fusion Operation in a Large 
Number of Patients 
H. Hallock, M.D., New York, N. ¥ 
J. B. Jones, M.D., New York, N. Y. (by invitation) 
The Surgical Management of Tuberculosis of the Hip 
Fr. P. Dewar, M.D., Toronto, Ontario, Canada (by invitation) 
Kpiphyseal Fusion for Early Slipping of the Upper Femoral Epiphysis 
C. H. Heyman, M.D., Cleveland, Ohio 


Voon 


President’s Address 
James A. Dickson, M.D., Cleveland, Ohio 


Wepnespay, Jury | 
Vorning Session 

Fractures of the Neck of the Femur in Dogs 
ki. B. Tovee, M.D., Toronto, Ontario, Canada (by invitation) 

Circulatory Status of the Femoral Head in Intracapsular Fractures of the Neck of the Femur 
Fi. West, M.D, San Diego, California: 
Kimball, San Diego, California (by invitation 
R. bk. Austin, M.D., San Diego, California (by invitation) 

Results of Hip Arthroplasty with Inert Interposition 
Prof. R. M. d’Aubigné, Paris, France 


rib JOURNAL OF BONE AND JOINT SURGERY 


NEWS NOTES 535 


I:xperiences with the Use of_a Vitallium Intramedullary Type of Hip Prosthesis. 
F. R. Thompson, M.D., New York, N. Y 

The Treatment of Osteo-Arthritis of the Hip by Means of the Prosthesis Type of Arthroplasty. 
L. Compere, M.D)., Chieago, Illinois 

Mv Present Attitude to Osteo-Arthritis of the Hip 
Prof. Bryan MeFarland, Liverpool, England 


Tuurspay, JULY 2 


Vorning Session 
An Experimental Study of tne Effects of Cortisone on the Healing Process and Tensile Strength of 


Tendons 
R.N. Wrenn, M.D., Durham, North Carolina (by invitation); 
J. L. Goldner, M.D., Durham, North Carolina (by invitation); 
J. ke. Markee, M.D., Durham, North Carolina (by invitation). 
The Use of Hydrocortisone Acetate (Compound F) in the Treatment of Common Orthopaedic 


Conditions 
H. H. Young, M.D., Rochester, Minnesota; 
L. kk. Ward, M.D., Rochester, Minnesota (by invitation); 
kk. D Henderson, M.D., Rochester, Minnesota (by invitation) 
Sling Procedure Survey with Recommended Modified Technique to Eliminate Marlier Shortcomings. 
R. J. Joplin, M.D., Boston, Massachusetts 
Comparison of Congenital Defects Caused in Developing Chickens by Certain Teratogenic Agents with 


Those Induced by Insulin. 
P. KX. Duraiswami, M.D., Delhi, India (by invitation). 


10:45 A.M.;: Final Executive Session. 


The Annual Banquet and Ball will be held Wednesday evening, July 1. 


AMERICAN MEDICAL ASSOCIATION 
SECTION ON ORTHOPAEDIC SURGERY 


New York, N. Y., June 1 vo 5, 1953 


OFFICERS OF SECTION 


Chairman: H. Relton MeCarroll, M.D., St. Louis, Missouri 
Vice-Chairman: Charles N. Pease, M.D., Chicago, Hlinois 
Secretary: Frederick R. Thompson, M.D., New York, N. Y. 
Erecutive Committee: Walter P. Blount, M.D., Milwaukee, Wisconsin 
Frederic C. Bost, M.D., San Franciseo, California 
H. Relton McCarroll, M.D., St. Louis, Missouri 
Frederick R. Thompson, M.D., New York, N. Y. 
Kdward L. Compere, M.D., Chicago, Ilinois 


Tuespay, JUNE 2 


9:00 AM, 
The Karly Roentgenographic Signs of Perthes’ Disease. 
Tom Outland, M.D., Harrisburg, Pennsylvania, 
Discussion: Charles W. Goff, M.D., Hartford, Connecticut; 
M. Beckett Howorth, M.D., New York, N. Y. 
Panastragalar Arthrodesis. 
Walter S. Hunt, Jr., M.D., and Hugh A. Thompson, M.D., Raleigh, North Carolina 
Discussion: Robert L. Patterson, M.D., New York, N.Y 
Robert J. Joplin, M.D., Boston, Massachusetts. 
The Treatment of Infection after Insertion of an Intramedullary Nail. 
J. Albert Key, M.D., Fred C. Reynolds, M.D., and James O. Lottes, M.D., St. Louis, Missouri 
Discussion: Dana M. Street, M.D., Memphis, Tennessee; 
Hugh Smith, M.D., Memphis, Tennessee 
The Effects of Extensive Radiation on the Healing of Fresh Fractures. 
August W. Spittler, M.D., Joseph W. Batch, M.D., and Ben A. Rutledge, M.D., Walter Reed 
Army Hospital, Washington, D. C. 
Discussion: Edgar M. Bick, M.D., New York, N. Y.; 
A. R. Shands, Jr., M.D., Wilmington, Delaware 
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The Triceps Surae Syndrome in Cerebral Palsy 
Lenox D. Baker, M.D., Durham, North Carolina 
Discussion: Charles N. Pease, M.D., Chicago, Iinois 
Frederick L. Liebolt, M.D., New York, N.Y 
Dupuytren’s Contracture of the Foot 
Herbert Pedersen, and A. Jackson Day, Dearborn, Michigan 
Discussion: Leo C. Schlesinger, New Orleans, Louisiana 
Eemanuel B. Kaplan, M.D... New York, N. Y. 


WerEDNESDAY, JUNE 3 
G00 AM 
Kleetion of Officers. 
Karly Management of the Injured Hand 
William D. Godfrey, M.D., and William D. Dugan, M.D., Buffalo, New York. 
Discussion: J. William Littler, M.D., New York, N. Y.: 
George O. Katon, M.D., Baltimore, Maryland 
Spondy lolisthesis 
Paul C. Colonna, M.D., Philadelphia, Pennsylvania. 
Discussion: Frederic C. Bost, M.D., San Francisco, California; 
John R. Noreross, M.D., Chicago, Ilinois. 
Chairman's Address: Has a Solution for the “ Unsolved Fracture” Been Found? 
H. Relton MeCarroll, M.D., St. Louis, Missouri 
Problems in Management of Fractures of the Shaft of the Tibia 
Milton 8. Thompson, M.D., Fort Sam Houston, Texas 
Discussion: John 5S Thiemeyer, Jr., M.D., Portsmouth, Virginia; 
Frank k. Stinechfield, M.D., New York, N. Y. 
Flake Fracture of the Astragalus 
Bruce J. Brewer, M.D., Milwaukee, Wisconsin. 
Discussion: Nicholas Giannestras, M.D., Cincinnati, Ohio; 
Walter P. Blount, M.D., Milwaukee, Wisconsin. 


Tuurspay, JUNE 4 
G00 A.M, 
Are Bone Sarcomas Curable? A Panel Discussion. 
Voderator: Bradley 2. Coley, M.D., New York, N. Y. 

Panel Members: Woward Hatcher, M.D., Chicago, Illinois; 
Murray M. Copeland, M.D., Washington, D. ¢ 
Laurence Joseph Ackerman, M.D., St. Louis, Missouri; 
J. Vernon Luck, M.D., Los Angeles, California; 
Norman L. Higinbotham, M.D., New York, N. Y. 


SOCIEDAD LATINO-AMERICANA DE ORTOPEDIA Y TRAUMATOLOGIA 
SOCIEDADE BRASILEIRA DE ORTOPEDIA E TRAUMATOLOGIA 


The Second Meeting of the Latin American Society of Orthopaedics and Traumatology, under the 
presidency of Professor José Luiz Bado, and the Tenth Meeting of the Brazilian Society of Orthopaedics and 
Traumatology, whose president is Dr. Oswaldo Pinheiro Campos, will be held jointly in Rio de Janeiro, 
July 19 to 26, 1953 


The Organizing Committee is composed of: 
President: Dr. Oswaldo Pinheiro Campos 
Vice-President: Dr. Orlando Pinto de Souza 
General Coordinator: Dr. Luthero Vargas 
General Secretaries: Dr. Ricardo Luiz Ferreira da Costa and Dr. Marino Lazzareschi 
Treasurer: Dr. Leopoldo Figueiredo Junior 
Technical Secretary: Dr. Jorge Beiral Sardinha. 
The scientific program of the Latin American Society includes the following topics: 
The problem of the functional and social rehabilitation of the disabled; its different aspects. 
Present-day surgical treatment of bone and joint tuberculosis; indications, technique, and late 
results. 
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Intramedullary nailing in fractures of the long bones; indications, technique, and end results. 


The scientific program of the Brazilian Society includes the following topies: 
Fractures of the wrist, including the lower end of the radius and ulna and the carpal bones 


Spine fusion: technique, indications, and critical analysis. 


There will be symposia on scoliosis, reticulo-endothelioma, fractures of the caleaneus, fractures of the 


upper extremity of the humerus, and arthroplasties with metal and acrylic prostheses. 


Courses will be given on the following subjects: surgical treatment of the paralytic foot, treatment ol 


fractures of the upper extremity in childhood, recurrent dislocation of the shoulder, treatment of the paralytic 


pelvis and knee, and endocrine and metabolic bone disturbances. 
For further information contact the Secretary of the meeting, Praga Floriano 31, 3° andar, sala 308, 


Rio de Janeiro, Brazil, South America, 


Immediately following the joint meeting of the Latin American and Brazilian Societies, there will be 
dedicated in Sao Paulo the new building of “Clinica Ortopédiea e Traumatolégica” of Sio Paulo University. 


Professor Godoy Moreira is Director of the Clinic. 


A symposium on the Rehabilitation of Amputees was held in Rio de Janeiro, November 24 to 29, 1952, 
under the auspices of the Brazilian College of Surgeons. Professor Dagmar Chaves of Rio was Chairman 
The following scientific program was presented: 

Amputee Bill in Brazil: Professor Achilles de Araujo, Rio de Janeiro. 

Amputation Levels: Professor Barros Lima, Recife. 

Social Aspect of the Rehabilitation of the Amputee in Industry: F. Bucolini, Welfare Commission of 


Sao Paulo. 
Repair Surgery of the Limbs: Dr. A. Duarte Cardoso, Sao Paulo. 
Report with demonstration of prosthesis by amputees of Brazilian Expeditionary Force: Major Spinola, 


Rio de Janeiro 
Practical and theoretical demonstration of the suction socket: Colonel Yedo Blauth, Rio de Janeiro. 


An Inter-American Meeting of the American College of Surgeons was held in Sao Paulo on 
February 12, 1953. The session on orthopaedics and traumatology was conducted under the chairmanship 
of Professor Godoy Moreira at the University Orthopaedic Hospital. In the morning an operating clinic was 
held, followed by ward rounds in the Hospital. In the afternoon there was a splendid symposium on 


poliomyelitis. 


SOCIEDAD DE CIRUJANOS DE CHILE 


The Fourth Congress of the Society of Surgeons of Chile, corresponding to the Twenty-fifth Chilean 
Congress of Surgery, united with the Fourth International Congress of Hydatidosis for a meeting which was 


held November 21 to 24, 1952, in Santiago, Chile. 
Among the papers presented as part of the general surgical program were “Osseous [chinocoecosis”’ 
by Dr. Velarde Pérez Fontana, of Montevideo, and ‘Arthrodesis of the Hip’ by Dr. Carlos Urrutia U., of 


Santiago. 


Charlotte Memorial Hospital, Charlotte, North Carolina, announces the inauguration of two resi- 
dencies in Orthopaedic Surgery supported by The Miller Orthopaedic Clinic, Charlotte and Gastonia, 
North Carolina. These residencies are designed to include all essential basie training required for certification 
They are also tendered in cooperation with the orthopaedic teaching program of any 


in this specialty 
affiliating university which may desire to take advantage of these. The residencies will include the teaching 


of adult and children’s orthopaedic surgery and fractures in hospitals caring for both private and charity 
patients. For further information, address the Charlotte Memoria! Hospital or The Miller Orthopaedic Clinic. 


On April 1, Dr. Joseph E. Milgram became full-time Director of Orthopaedics at the Hospital for Joint 
Diseases of New York City, a recently established post created in order to coordinate and amplify the present 
extensive clinical and scientific orthopaedic facilities for graduate education and patient treatment, 
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The Seventeenth Annual Meeting of the Western Orthopedic Association wil! be held at Sun Valley, 
Idaho, October 5 to 8, 1953, under the presidency of Dr. John F. Let oeq. Orthopaedic surgeons other than 
members who desire to attend the meeting as guests should communicate with the Office of the Secretary, 
1301 Spring Street, Seattle 4, Washington 


The Sixth Congress of the International Society of Orthopaedic Surgery and Traumatology 
will be held in Bern, Switzerland, from August 30 to September 3, 1954. 

Officers of the Society are as follows: Honorary President, Louis Ombrédanne; President, Sir Harry 
Platt; Viee-Presidents, Ramon San Ricart and Etienne Sorrel; Treasurer, Charles Parisel. 

The Congress will be held under the presidency of Prof. Etienne Sorrel, with Prof. R. Scherb as Honorary 
President 

All correspondence should be addressed to the Secretary-General of the Society, Dr. J. Delchef, 34 
Rue Montoyer, Bruxelles, Belgium. 

The tentative program includes such subjects as the treatment of scoliosis, physiology of sport, physi- 
ology of movement, chemical aspects ol orthopaedic surgery, bone and joint tuberculosis, bone and joint 
pathology, and surgery of the hand. Visits to near-by hospitals, research centers, and other institutions have 
been scheduled, as well as excursions at the close of the Congress 

\rrangements for simultaneous translation (French-English, :nglish-French) have been made through 


the Swiss branch of International Business Machines 


PLASTIC SURGERY AWARDS — 1953 


The Foundation of the American Society of Plastic and Reconstructive Surgery announces the 


regulation of the Fourth Annual Scholarship Contest: 

1. The contest is restricted to residents in training and plastic surgeons who have been in practice no 
longer than five years 

2. Two main prizes are offered, each consisting of a six-months’ scholarship in plastic surgery with 
active assistantship and full maintenance in a number of selected leading services. 

3. The subject matter of the essay must be the result of some original research either clinical or labora- 
tory in plastic and reconstructive surgery and about 5,000 words in length. 

1. Traveling expenses between the services in the United States will be allotted 

5. A Silver Plaque or Certificate of Honorable Mention is also offered for a winning essay in the Senior 
Classification to contestants active in practice of plastic and reconstructive surgery for more than five years. 

6. Manuscripts will not be accepted by the Award Committee after August 1, 1953. 


The winning essays will appear on the program of the Annual Meeting of the American Society of 
Plastic and Reeonstructive Surgery to be held at Coronado, California, November 2 to 6, 1953 


For further information write to the Award Committee, in care of Jaeques W. Maliniac, M.D., Chair- 
man, 30 Central Park South, New York 19, N. Y. 


Sociedad Nacional de Cirugia of Cuba has elected the following officers for 1953 to 1954: 
President: Dr. Antoni¢ Rodriguez Diaz 
Vice-President: Dr Sanguily 
Secretary: Dr. Hilario Anido Fraguio 
Vice-Secretary: Dr. Rail Cafiizares 
Treasurer: Dr. Francisco Gonzdlez Monteavaro 
Vice-T'reasurer: Dr. José Pérez Lorié 
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POLIOMYELITIS 


Papers and Discussions Presented at the 


Second International Poliomyelitis Conference 


Compiled and Edited for the 


INTERNATIONAL POLIOMYELITIS CONGRESS 


A collection of world-wide authoritative opinion concerning the current status of 
all phases of the problem of poliomyelitis. 


555 Pages 141 Illustrations, 1 Color Plate $7.50 


Copies of the Proceedings of the First International Poliomyelitis Conference are 
sull available on request. 


. B. LIPPINCOTT COMPANY, EAST WASHINGTON SQUARE, PHILADELPHIA 5, 
Please send me copies of 
POLIOMYELITIS (Second Conference Proceedings—Copenhagen) $7.50 
POLIOMYELITIS (First Conference Proceedings—New York) $5.00 


CASH NAME 
ENCLOSED 


ADDRESS 


CHARGE 
MY ACCOUNT 


In answering advertisements, please mention The Journal of Bone and Joint Surgery. 


AG 

; 
: 
PHILADELPHIA - LONDON - MONTREAL em 
PA. 
%, 
is] 
43 


for 
FERRIS-SMITH 


The hate 
Rongeur 
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Jaws $62.50 


OSSACRYL HEAD 


The new improved 
( Femoral 
Head with X-Ray in- 
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Each $40 
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KEY HIP NAIL 
One-piece ma 
chined SMO stain- 
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Each $18 


NEW ARM 
SLINGS aif 


Adjustable 
comfortable 

and simple 
$15 A Dozen LOTTES TIBIA NAIL 
Diameter 3/8 inch 
\ Lengths 9!/2 to 14 inche: 
Graduated in half inche 


Each $12 


| MANUFACTURING 60. 


739 JACKSON AVE. ° MEMPHIS 5, TENN. 
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for resiliency. 


A Dozen 


Improved Hardness 


RUSH Medullary Pi HANSEN-STREET Intramedullary Nail 
edullary Pin 
all Standard nail (one end threaded 
I I ures threaded for those who prefer it. Lengths 2 
long bones. Four dia 2 cms. graduated in 2 cms. Diameter | - 
meters Un”. 3/16” ®& mm. ar mm. x 7 mm Each $10 
2/16", 3 30” Broach—either diameter $20 
an Driver, extractor and retrograde adapter 

Write for 1953 Catalog! driver fit all standard nails $25 


ackson ve... em 
for your convenience 1 ‘a Please send additional information 


Please ship me items listed in margin below and bill 


me for same. | 


... use this blank 


CITY 


15 


In answering advertisements, please mention The Journal of Bone and Joint Surgery. 


% 
2) 
$10 
{ 
— 
TP 
«<< @ 
. 
‘| 


P 1700 P 1750 P 1850 
Femoral Head with X-Ray Indicator for short Stumps 


Insist always on dependable 
OSSACRYL prostheses bearing 
our Trade-Mark. 
Beware of Imitations 


Set of specially designed instruments for the 
Judet Hip Arthroplasty 


AMERICAN OSSACRYL COMPANY 


Exclusively Licensed Manufacturers 


P 1900 
Humerus 


16 
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P 1880 P 1728 


Self-locking Femoral Specially designed 
Head-Neck Prothesis Curved intra-medullary 
(Fixel-Type) Tooth Osteotome 
U. S. Pat. Pend. U. S. Pat. Pend. 


Head and Neck are made of Ossacryl, the 4 edged Stem of SMO Steel or Neutralite. * 
Available in Head sizes 43, 45, 47mm, Stem length 115mm 


*Neutralite is a Cobalt-base 
alloy taining Ch ium & 
Molybdenum 


P 1910 


Lower Humerus 


Tel. BEekman 3-5910 


15 Park Row 
New York 38, N. Y. 


Registered Trade Mark 
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more rapid relief of pain 
WITH THE motorized intermittent 


WHEN CERVICAL TRACTION IS INDICATED 


Pain in the Shoulder, Neck, and, Arm; 
Brachial Plexus pain due to: 
e Herniated Cervical Dise 
e¢ Osteoarthritis of the Cervical Spine 
e Narrowed Intervertebral Foramen 


e Other Conditions in Which Cervical 
Traction is Indicated 


With the Motorized Intermittent 
Tractolator, it is now possible 
for the physician to supervise 
administration of a carefully 
graduated, smooth traction 
force with pulls up to 50 pounds 
... Safely, precisely and 


“Patients who had previously received 
5 to 8 pounds of constant traction with- 
out relief obtained rapid relief when 25 
to 50 pounds of force were applied. 

. . Constant inadequate traction will not 
provide relief of pain; whereas ade- 
even though applied 
intermittently, will often provide relief." 


quate fraction, 


Amer. Journal of Surgery, Dec. 1952 


Suitable for Hospital 
or Office Therapy 


Comfortable 
e Sturdy 


automatically . . . affording 
relief of pain often 
unobtainable through 
other techniques. 


e Automatic 


The Motorized Intermittent Tractolator 
is now in daily use in physicians’ offices 
and hospitals. It is a dignified, hand- 
some addition to your professional equip- 
ment, designed in consultation with the 
medical profession. Duration and amount 
of pull are automatic, once set for treat- 
ment. The apparatus is easily adjusted 
to the individual patient. Complete, 
simple instructions are provided with 
each Tractolator. 


The Moforized Intermittent Tractolator is 
also available as a bed apparatus for 
cervical and lumbar traction. Details on 


WRITE FOR INFORMATION, 
CASE HISTORIES, LITERATURE 


Louis Yellin, Inc. 


Surgical & p Appliances 34, Pa. 


Protected by U. S. Patent 42633124-2633125 


251 South 17th Street 
(Medical Tower Building) 
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AGAIN AVAILABLE FOR CIVILIAN USE | 


CONN IMPROVED PNEUMATIC TOURNIQUET 


Sensitive pressure gouge has greater accuracy, 
durability. and “‘leg'’ pressures indicated 
on the dial are carefully calculated so as 
to produce hemostasis in practically all 
patients—even those with hyper- 
tension and obesity. 


Aeroplane type safety buckle permits 
quick, secure fastening and quick re- 
lease of circular belt over the infla- 
tion bag. 


Here is an improved model of the pneumatic 
tourniquet which was used with such excellent 
results in all of the military services during World 
War Il. 


It was developed by Dr. Harold =. Conn of Oak- 
land, Calif., for the National Research Council. 


Pressure Completely Controlled 


In using the Conn Improved Pneumatic Tourniquet 
the surgeon has full control over the amount of 
pressure exerted on the blood vessels. Pressure can 
be temporarily released to aerate the extremity or 
identify bleeding points—and reinflated almost 
instantly. 


Inflation hose is of high 


quality latex rubber. 
® Dopp Kit—Unit packs 


compactly into handy 
carrying case. 


Convenient pump 
s bicycle’ type— 
durable, nickel 
plated and easily 
operated. 


Inflation bag is 
vulcanized in @ 
series of cures— 
certainly one of the 
mechanical rubber items 
most difficult to produce. 


Tourniquet Cuff Prevents Artery Damage 


Research has resulted in a cuff of the correct width, 
so that there is little possibility of damaging inner 
walls of arteries, or of post tourniquet pain or 
paralysis. 


The Conn Improved Pneumatic Tourniquet is made 
in one size—it fits all extremities. Complete unit 
includes a Dopp Kit carrying case of top grade 
pebble grain leather with zipper opening. 


No. 750—Complete Unit 
No. 750B—Inflation Bag Only 
No. 750C—Geuge and Inflation Assembly 
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LOTTES TIBIAL 


LOTTES TRIFLANGE TIBIAL NAIL 
Tibial Nail diameters: and 


18-8 SMo Stainless Steel nail made in 2 inch 
lengths from 9 to 14!/2 inches. 

The triflange nail is also available for femur, 
humerus, radius, and ulna. 


The driver and extractor can be used with DRIVER AND EXTRACTOR 
any of the triflange nails. 


COMPOUND FRACTURE WHICH WAS _ DEBRIDED, RESULT THREE MONTHS AFTER PRIMARY HEALING OF 
CLOSED, AND PLACED IN CAST ON ADMISSION WOUND AND CLOSED NAILING 


For further information, please write to 


CHAS. A. SCHMIDT SURG. INST. CO., ST. LOUIS 8, MISSOURI 
3689 Olive Street 
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bor superior radiographic 
results, follow 
this simple rule: 


Use 
Kodak Blue Brand 
X-ray Film 


Expose with 
Kodak Contact X-ray 


Screens (THREE TYPES) 


Process in 
Kodak Chemicals 


(LIQUID OR POWDER) 


Order from your x-ray dealer 


His goal is exactitude... 


Whether at home, absorbed in his hobby, or at 
his office, busy with patients, the radiologist is 
concerned with every detail. His demand is for 
accuracy, exactitude, 

That’s why, without a doubt, he requires the 
finest, most advanced equipment, the most re- 
sponsive and reliable x-ray film, the most uni- 
form and effective processing chemicals. And 
that’s the reason he almost always specifies 
Kodak x-ray materials . . . each product made 
to work with the other, each prepared 
to produce superior results. 


EASTMAN KODAK COMPANY 


MEDICAL DIVISION, ROCHESTER 4, N. Y. 
TRADE-MARK 
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RTHOPED/C 
E SURGICAL TABLE 


The D V Orthopedic and Surgical 
Table offers the very best in hip 
nailing techniques. The illustra 
tion here snows the ideal setup. 
The small X-Ray Tube is fas- 
tened to the table with a special 
holder for the Lateral and the 
portable unit remains in fixed 
position for the A.P. view. 

The Lateral Cassette Holder 
is swung into position for the 
Lateral film — and out of the 
way when not in use. 

Write for a complete catalog 
showing this and many other 
techniques. 


GILBERT HYDE CHICK 
COMPANY 


Main Office and Factory 
821-75th Ave., Oakland 21, Calif. 


TREATMENT OF COMPRESSION 
FRACTURES OF THE SPINE 
and other cases requiring positive tiyperextension 


such as Osteoporosis with Kyphosis, Adolescent 
Epiphysitis and Marie Struempell’s Spondylitis. 


No. 1 — Reprint of “FRACTURE OF THE SPINE -- NEW 
TREATMENT WITHOUT PLASTER CASTS.” 


(Eugene L. Jewett, M.D.—Journal of International College of 
Surgeons, April 1950—Vol. 13, No. 4, pp. 407-414) 


No. 2 — Literature, measuring charts and instruction 


sheet. 
Upon Request 


Rigidly performs function of body hyperextension cast; locked 
on patient when adjusted to proper hyperextension; not re- 
moved for bathing or sleeping; adjustable to physical changes; 
light, clean, sanitary, durable, conducive to physiotherapy and 


return to light duties. 
The JEWETT BRACE 


BLAIR'S BRACES, INC. 


BOX 1366, 1151 HARMON AVENUE WINTER PARK, FLORIDA 
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"| am very much impressed by its completeness, clarity and 
excellent illustrations. It is a model of excellent publication.” 


—G. O., Prof. of Surgery, 


University of Kansas, Kansas City, Kansas 


e Surgical procedures developed only by tried techniques. 


e Hundreds of step-by-step illustrations. 


e Clinical background and “reasons why” in addition to technique. 


Textbook of SURGERY offers a new and 
far more practical approach to the many 
problems of surgery than is to be found in any 
other book. 

Men who know each other well and who 
work together at the Royal Victoria Hospital 
collaborated as a well-knit team to do this 
book for other surgeons. Cooperative dis- 
cussion was insisted upon before any section 
of the book was written—and with this close 
collaboration, a book of real balance has 
been accomplished. 

By pooling their knowledge and their clini- 
cal experience, they have produced a book 
strong in every section which includes pro- 
cedures developed only by tried techniques. 
—A book that covers background and “rea- 
sons why”—in addition to technique—which 
should raise the standards of surgery wherever 
it will be used. 


Comments from Readers — 


"The sections on the hand, fractures, neuro- 
surgery, and the heart and pericardium are 
especially well written and are in themselves 
well worth the price of the book. It should be 
recommended to students and practitioners.” 


—C. A. M., Prof. of Surgery, 
Washington University 
School of Medicine, St. Louis 


Very excellent text.” 


—F. A. S., Chief of Surgery Dept., 
Marquette Medical School 


“A fresh and attractive presentation.” 


—F. A. C., Prof. of Surg. and 
Chairman of Dept., 
University of Michigan, Ann Arbor 


Edited by H. F. MOSELEY, M.A., D.M., M. Ch. (Oxon), F.A.C.S., F.R.C.S. (Eng.), F.R.C.S. 
(C), Assistant Professor of Surgery, McGill University; Associate Surgeon, Royal 


Victoria Hospital, Montreal. 


With Foreword by G. GAVIN MILLER, M.D., C.M., M.Sc., F.R.C.S. (C), F.A.C.S., Chair- 
man of the Surgical Department, McGill University; Surgeon-in-Chief, Royal Victoria 
Hospital, Montreal. 869 pages, 460 illustrations (with 46 color inserts). Price $15.00 


| Name 


Address 
JB&JS 4~53 


Enclosed find check. 


The C. V. MOSBY Company, 3207 Washington Boulevard 
St. Louis 3, Missouri 


Please send me: 
Textbook of SURGERY—by Moseley and Miller 


(Price, $15.00) 


| Charge my account. 
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Fullauor VETACHABLE NIGHT SPLINT 9 


Advance Improvements 


Orthopedic surgeons are enthusiastic about 
this versatile splint. It affords decided ad- 
vancements for treating club feet, positional 
deformities, tibial torsions, flat feet, con- 


genital hip dislocations. Use of the Fillauer 
Splint minimizes the ne- 
cessity of manipulations, 


plaster, tenotomies and 
anesthetics. Satisfactory 
results are confined to 
children under 3 to 4 
years of age. 


@ Stainless bronze serrated discs 
permit 50 different rigid settings. 
Fits any shoe—double-post swivel 
clamp and single lateral clamp adjust 
easily to any shoe up to 4-yr. old 
sizes. Special flange for club foot or 
wedged shoes. 


FILLAUER SURGICAL SUPPLIES, INC. 


Box 1678, CHATTANOOGA, TENNESSEE 
Manufacturers of Orthopedic Appliances ESTABLISHED 1914 


Write for descriptive folder. 


PERFECTED NAIL DRIVER-EXTRACTOR 
and FLANGED NAILS 


for Treatment of Fractures of the Neck of the Femur 
SMITH-PETERSEN NAILS 


Cannulated Type... 3’ to 6” 
Grooved Type...... 3” to 6” 
Thornton Plates 
Lengths....... 334", 434", 6" 
Angles 
110°, 115°, 120°, 125°, 
130°, 135° 


All Nails, Plates, and Instru- 
Locking Pins ments made of Stainless Steel. 

ed 
PRICE FILLER MACHINE 


& MFG. CO. 


508 Rorer Avenue S. W. 
ROANOKE 16, VIRGINIA 


D4 
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SAFER and QUICKER MENISECTOMIES 


Features and Specifications: 
GROVER MENISCOTOME pec 


Hand forged of 440C stainless steel, 


The smooth rounded guard on the outer sur- 
face of the ring and a keen knife edge on 
the inner margin permits safe cutting in 
any direction. The cutting edge is entirely 
enclosed. 


FIG. 2 


Standerd length of 8'/, inches allows steril- 
izing in any manner desired without damage 
to the cutting edge. Sharpening, when nec- 
essary, is easily done on the flat under side 
of the biade using a flat oil stone. 


FIG. 3 


The employing of the instrument 
is quite simple and can be used 
through any preferred incision. 

pen a The anterior horn of the meniscus 

is first freed from its terminal 

anterior attachment with © scalpel 
and is then slipped through the 
ring of the Meniscotome with the 
concavity of the ring toward the 
femoral condyles and the leading 
gverd on the superior surface of 
the meniscus. Ld 

Fig 3. Anterior View 
For purposes of ordering, please refer to the instrument shown as No. 128 


BowEN AND COMPANY, INC. 


CRIBE WITH CONFIDENCE. 


PRES 
( BACK 


SUPPORTS 


Working closely with the medical profession for more 
than 60 years, Freeman has developed a line of surgical supports 
from which you can select and prescribe with complete confidence. 

The Freeman line of corset-type back supports includes models 
which provide supportive a conservative measures in any 
required degree up to almost complete immobilization. In addi- 
tion to correct design and quality construction Freeman supports 
embody many advancements and improvements. Linings ona stay 
covers are cushioned for comfort and side-laced back supports 
have a new and exclusive self-smoothing, non-wrinkle fly. 

Mail coupon for details of Freeman quality features and free 
copy of pocket-size reference catalog. 


FREEMAN MANUFACTURING CU., Dept. 704, Sturgis, Michigan 
Send information about Freeman features and free copy of reference catalog. 
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Address 
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obstructed vision. 
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(t xf > approach to the posterior horn, the 
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g located into the notch. The Menisco- 
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THE UNITED LIMB AND BRACE CO., INC. 


61 HANOVER STREET BOSTON 13, MASSACHUSETTS 
Telephone: CApital 7-2183 


Manufacturers of 
Antifical Limbs 
= ithis shows how the 


Soft Back Rubber Cushion Socket 


j conforms to the stump when the patient is sitting down 


PAT. NO. 2253040 


THE Only BONE SURGERY ENGINE 


With 
A Choice of Speeds 
FULL Power At ALL Speeds 


THE MUELLER ELECTRIC 
BONE SURGERY ENGINE 


For All Types of Bone Surgery — 
Operates Saws, Drills, Burs and Tre- 
phines — With Instant Stop and Go 
Control 


Adaptable to every operation, from delicate aural, 
nasal and plastic procedures to cranial surgery and 
+ a orthopedic work, the Mue lier Bone other modern unit so dependably lightens the actual 
Surgery Engine operates cutting instruments with : og 

facile efficiency and absolute minimum effort on the — /abor of bone surgery. Reasonably priced, too. Write 
part of the operator. There is no heavy, clumsy device 


to hold and control. The heavy-duty universal motor 


is quiet, cannot be overloaded in normal use. No 


today for complete details. 


Instrument Makers To The Profession Since 1895 


330 SO. HONORE STREET 
Mucller & CG: CHICAGO 12, ILLINOIS 


WILLIAMS 


LUMBO-SACRAL BRACE 


Measurements: 1. Chest (about 4’’ below nipple line); 2. Waist (at navel 
line); 3. Pelvic (“2 distance between greater trochanter and crest of ilium); 
4. Seventh cervical spinous process to sacrococcygeal junction. 


Artificial Limbs Equipped with Mason Adjustable Soie-Leather Sockets 
ALL ORTHOPAEDIC APPLIANCES 
Orders filled at the request of bers of the profession only 


MILLER BRACE CO. 
208 Medical Arts Bidg. 


Dallas, Texas 
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makes replaceable bent blades 


BEAVER BENT BLADES permit better technique in deep opera- 
tions such as arthroplasty, semi-lunar cartilage and laminectomy. 
Also in hysterectomy, gall bladder and thorax. No. 14 (sharp all ry 
around), No 16 (sharp on one edge only), and No 18 (sharp 

on two edges with a safe point). ALL BEAVER BENT BLADES % 
are rigidly tested for strength before leaving the factory — they a 
fit all BEAVER KNIFE HANDLES. 


RUDOLPH BEAVER 
WALTHAM 54, MASS., 


SURGICAL KNIVES BY 


The ALBEE COLLAR 


@ Prolonged Support Where Rigid Brace Not Indicated 


@ CERVICAL MYO-RADICULAR SYNDROME 
@ SUBLUXATIONS @ ARTHRITIS 
@ TORTICOLLIS (POSTOPERATIVE) 

@ BRACHIAL PLEXUS INJURIES 


@ Post Brace Convalescence 


@ DISLOCATIONS @ FRACTURES 


Vv SOFT, DURABLE PLASTIC COVERED SURGICAL FELT 

Vv ADJUSTABLE DEGREES OF HYPEREXTENSION 

WASHABLE—NO ODORS 

Vv SIZED, FOUR TO THE SET 8-9-10-11 

v¥ SUGGESTED RETAIL PATIENTS’ COST, $17.50 PLASTIC 
CLOTH COVERED, SLIGHTLY LESS EXPENSIVE 

v PROFESSIONAL DISCOUNT ALLOWED TO COMPENSATE THE 
DOCTOR WHO PREFERS TO APPLY AND ADJUST 

Vv ATTRACTIVE DEALERSHIPS AVAILABLE TO YOUR 
BRACE MAKER 

Vv SHIPPED DAY ORDER RECEIVED C.O.D. 


Write for Brochure 


MODEL AC-50 


913 Kuhl Avenue e Orlando, Florida 


oe 
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HARVARD MEDICAL SCHOOL 


Courses for Graduates 


TREATMENT OF FRACTURES AND 
OTHER TRAUMATIC CONDITIONS PHYSICAL MEDICINE 
September 28 — October 3, 1963 and REHABILITATION 


By Edwin F. Cave, M.D. and Associates at the 
Massachusetts General Hospital 


ALL your needs supplied 
by ONE reliable source. 


_ course will deal primarily with the treatment 


of fractures, but the management of many other 


traumatic conditions will be presented, namely, soft 


tissue imjuries, surgical shock, bone etabolis 
burns, hand plastic surgery REHABILITAT ION: Progressive Resist 
ance Exercise nits; Walking Parallel Bars 
juries, chest injuries, antibiotics and chemotherapy, and Exercise Staircases of various designs; 
trauma to the central nervous system, bone tumors: Invalid Walkers; Posture Training Mirrors, 
anaesthesia in traumatic conditions; and the use single and triple; Stall Bars; Pulley Weights; 
and misuse of X-rays in the handling of fractures. Shoulder Wheels; Shoulder Ladder; Supi- 


nator-Pronator; various types of Bicycle 
Exercisers; Restorator, a new device for 


Attendance limited. Tuition—$150 
active exercise of upper and lower extremities; 
{pply to Kanavel Table; Manuflex, with the new 
“Gym Kit" for hand therapy; Ankle exer- 
Assistant Dean, Courses for Graduates cisers; Quadriceps-Gastrocnemius-Foot- 
Harvard Medical School, Boston 15, Mass. drop Boots; Foldaway Jim, a gymnasium for 


the office or patient’s home; Sayre’s Head- 
slings, with or without scales to measure 
amount of traction; Gymnasium Mats in 
various sizes, thicknesses and coverings; 
Crutches and Canes; Cerebral Palsy 
Equipment. 


PHYSICAL THERAPY: Whirlpools for 
every use; Hubbard Tanks; Parattin Baths; 
“*Moistaire’’ Heat Therapy Units; Hydro- 
collator Master Units and Steam Packs; 
Shortwave Diathermy Units, “‘Hanovia” and 
other makes; Galvanic-faradic-sinusoidal 
Generators; Hanovia Ultraviolet Lamps; 
Heat Lamps and Bakers; Ultrasonic Gen- 
erators; Treatment Tables; Timers 


DIAGNOSTIC APPARATUS: Chronaxi- 


meters; Dynamometers; Goniometers. 


Ambulatory Cervical Traction Appa- 


all foot troubles caused by footwear, 


if from babyhood none but Clarks shoes ratus is set on patient's shoulders and 
strapped around waist. By turning two nuts 

are worn, fitted by Clarks Footgauge. ony Gegree of twaction cam. Be 
, Y gaug obtained $37.50 

Clarks back this promise with 128 years of shoe Underwood Grip Restorer and Finger 
craftsmanship. They keep it by making children's Exerciser for graded resistive exercises of 
shoes which are based on the natural shape of a the flexors. Permits some exercise of the 
child's foot ...in different widths to each length extensors. Price of the New Model with 
size . fitted with scientific accuracy on a special aluminum frame reduced to $16.50 


Footgauge for length, 


pang adth and for Send for your free copy of our illustrated 
Catalog No. 1052. Inquiries invited. 


J.A.PRESTON comroranon 


MADE BY C. & J. CLARK LIMITED . . 
(WHOLESALE ONLY), STREET, SOMERSET 175 FIFTH AVE. = NEW YORK 10,N.Y. ORegon 4-9044 
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BRACES 
ARTIFICIAL LIMBS 
SUPPORTS 


Made to Order 
COMPLETE LINE OF... 


Limbs (willow wood and aiuminum) 

Arms (willow, leather, aluminum) 

Corsets (custom made and stock) 

Braces (steel and aluminum) 

Elastic Stockings (made to measure and 
stock) 

Wheel Chairs, Crutches, etc. 


Forty six years of unfailing service are your 
guarantee of careful, specialized coopera- 
tion. Nothing but the finest materials are 
used, 


THE ORTHOPEDIC APPLIANCE CO., INC. 
123 East Wells Street, Milwaukee 2, Wis. 


Certified bythe American Board for Certification of 
the Prosthetic Orthopedic Appliance Industry, Inc. 


= swing begins at the front of 
heel approximately at the astragalo-scaphoid joint 
instead of acting merely as a metatarsal abductor. 
Pressure is distributed and applied at three points: 
1. Laterally directed pressure over the medial 
border of the first metatarsal ... A LEVER. 
2. Laterally directed pressure over the medial 
margin of the os calcis ... A LEVER. 
3. Medially directed pressure directed opposite 
the calcaneo-cuboid joint .. . A FULCRUM. 
An elevation in the sole under the calcaneo- 
cuboid joint corrects so called “rocker foot’’. 


THE TARSO PRONATOR SHOE SUPPLIED 
SINGLY. . . IN PAIRS . . . IN SPLIT PAIRS 


Write for descriptive folder and nearest dealer 


MAURICE J. MARKELL SHOE CO., INC. 


332 So. Broadway ¢ Yonkers, N. Y. 


Transactions of the 


American Orthopaedic Association 


Volume I of The Journal (then called the American Journal of Orthopedic 


Surgery), published in 1903, took the place of Volume XVI of the Trans 


actions of the American Orthopaedic Association. From time to time 


The Journal has requests for copies of the volumes issued prior to that 


date. Any reader having copies of these earlier volumes, which he ts willing 


to dispose of, is requested to write to The Journal, indicating volumes 


available and selling price. 


ADDRESS 
THE EDITOR 
THE JOURNAL OF BONE AND JOINT SURGERY 


8 THe Fenway, Bosron, Massacnuserts 
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AFTER TREATMENT | 
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A 
M & M COMFORT BINDER 


Made of cotton flannelette for comfort 
and washability. Use avoids discomfort 
of tape blisters. Recommended for pleu- 
risy, fractures, etc. or as an abdominal 
binder and post operative support. 6”, 9” 
and 12” widths in small, medium, large 
and extra-large sizes. Available with 
shoulder straps if desired at small extra 
cost. Write for introductory offer. 


MOORE & MOORE, Inc. 
12 North Mason Ave., Chicago 44, Ill. 


Available 
NOW 


+ the Improved 


ABDUCTION PILLOW SPLINTS 


For congenital dislocation of the hip in the newborn 
and in early postnatal life. (As described by Dr. V. L. 
Hart, J. Bone and Joint Surg., Vol. 31-A, pp. 
$57-372, April 1949, and J.A.M.A., August 12, 1950, 
Vol. 143, pp. 1299-1303. See also Orthopaedic 
Appliances Atlas, Vol. 1 1952. 
Three Sizes: SMALt up to 3 months; Mepium — 
3t0 6 months; LARGE over 6 months. 
One Halter / 
One Pillow 
Two Halters / 

One Pillow \ 
Choice of colors: white, yellow, and pink. Orders 
filled immediately — shipped postpaid. 


MINNESOTA ORTHOPEDIC SERVICES 


4035 Regent Avenue North 
MINNEAPOLIS, MINNESOTA 


INSTRUMENTS AND SPLINTS FOR 
HAND SURGERY AND TREATMENT 


Active Hand and Finger Splints 
(Cock up, Knuckle-bender, etc.) 


Torsion Bar for supination and 
pronation of the wrist 
Tendon-Stripping Instruments 


Anvil for the small bones of 
the hand 


Traction (//ook) Anvil with two 
shafts for the long 
and the small bones 


Small Hand Drill 


for use with Kirschner wire drills 


and other special instruments 
for bone and joint surgery 


Write for our Catalogue 


H. WENIGER 


Established 1907 
143 Valencia St. San Francisco 3 


SUCTION 
SOCKET 
LIMBS 


69 Canal Street 


‘ 


SURGEONS RECOMMEND 


Boston Preparatory Limbs 


Hospital Service 


Permanent 


Limbs 
of 
English 
Willow 
and 
Alcoa 


Aluminum 


BOSTON ARTIFICIAL LIMB CO., Ine. 


“Certified Prosthetists” 


Telephone: La. 3-6548 
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For Information Concerning 


Advertising Space and Rates 


THE JOURNAL OF BONE AND JOINT SURGERY 


8 THE FENWAY 
BOSTON 15, MASSACHUSETTS 


Inproued 


THOMAS COLLAR * 


Designed for flexion or hypertension. 


Ideal for immobilizing the head ond 
taking weight off the spine ‘4 
Back opening, strap adjustment, 


for maximum patient comfort. 
Made of sponge rubber, with felt or moulded 
leather padding. Measurements required: circumference 
of neck, height from top of chin to sternum with 
heed in neutral position. 
Write for price list. Orders filled immediately. 


LOUIS YELLIN, INC. 


SURGICAL & ORTHOPAEDIC APPLIANCES 
251 S. 17th Street, Philadelphia, Penna 


TO SERVE YOUR 
Complete Prosthetic and Orthopaedic 
Appliance Needs 


House of Bidwell, Ine. 


Milwaukee, Wis. 604 No. Water St. 
R. G. BIDWELL 


Madison, Wis. 520 So. Park St. 
R. N. BIDWELL 


The New, IMPROVED 


HACK 


Toe-Out 
Shoe! 


With 
Increased 
Abduction 
Flare 


For your cases of simple metatarsus adductus. B, D, EE Widths 
Infants’ sizes OO through Children's sizes 12; White or Brown. 


HACK Shoe Company 


28 West Adams Ave., Detroit 26, Michigan 
Mail Orders Promptly Filled by Size or Weight-Bearing Outlines 


Everest & Jennings Wheel Chairs for 


Special 
8’ Caster 
UNIVERSAL 


Model 820-15 


"Outperforms 
and Outlasts Them All” 


The larger 8” casters on this Everest & Jennings 
Universal Model roll easier over rug edges, rough 
uneven bumps and small obstacles. Absorb shocks 
better than the smaller casters and improve the 
riding quality of the chair. 8” ball-bearing wheels 
are of welded spoke construction. This Everest & 
Jennings model is especially recommended for 
patients weighing over 200 Ibs. 


Innumerable changes and modifications may be added. 
Write for complete information and catalog. 


EVEREST & JENNINGS 


761 NO. HIGHLAND AVE,, LOS ANGELES 38, CALIF. 
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Is Your File Complete? 


Many subscribers to The Journal of Bone and Joint Surgery have their 
volumes bound each year for their reference libraries. 


Calls for back issues during recent months have depleted the 
supply of some numbers. 
If you lack certain numbers and wish to complete your file of 


The Journal, you should promptly ascertain if the missing numbers 
are available. (Not all issues are available.) 


Single copies of 1948, 1949, 1950, 1951, and 1952 numbers. . $2.50 each 
Single copies of issues 1922-1947........ 1.50 each 
Single copies of issues 1916-1921 (monthly)......... 


Write to: 
THE JOURNAL OF BONE AND JOINT SURGERY 


8 Tue Fenway Boston 15, MassaCHUSET’® 
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